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THE ORIGINS OF ENGINEERING’ 


By Professor DUGALD C. JACKSON 
THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


It is a romance—the story which relates the gradual 
unfolding of scientific discovery and invention and 
their influence on the rise of social organization. It 
is a romance, and yet it is real. The romance em- 
braces the transfer of physical labor from human 
shoulders onto machines and the increase of emphasis 
on human intelligence in contrast with brutality; 
which is the tale of the origins and growth of engi- 
neering. 

The story wanders from quarter of the globe to 
quarter of the globe—from Mesopotamia and Egypt 
to China, Persia, Arabia, Phoenicia, Greece, Rome, 
Britain, the European continent, Africa, North Amer- 
ica, South America—from race to race, from peoples 
to peoples, from the latter part of the Paleolithic age 
of man to the present time. In early ages even slight 
contacts by means of pilgrims and adventurous trad- 

1 Address as vice-president and chairman of Section 


M, American Association for the Advancement of Science, 
Boston, December 30, 1933. 


ers resulted in the retailing and circulation of roman- 
tie stories of conveniences in the possession of distant 
alien peoples. Thus one area crudely copied and then 
perhaps improved upon the deeds of other areas. 
Where two distantly alien peoples grew in organiza- 
tion simultaneously but without contact, the urge for 
convenience sometimes resulted in simultaneous inven- 
tions of equivalent natures. Ambition and craving 
for convenience seem to sow the atmosphere with 
ideas which simultaneously may be reached after in 
different quarters of the world. 

Instinet alone was sufficient to inspire the prehis- 
toric man to choose a eave for his abode in temperate 
zones or to arrange a grass-and-leaf shelter in tropical 
areas. Those things are done by the dumb beasts 
through the exercise of instinct. Perhaps to instinct 
may be ascribed the first use of fire by prehistoric 
man. It possibly did not require creative intellect for 
the cave man to build a fire in the cave and to roast 
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meat, after the heat of a lightning-set forest fire had 
exhibited itself to him and the flavor of fawn acciden- 
tally roasted in that fire had been tasted. However, 
further changes in the modes of living came to pass 
with the development of simple man-made structures 
and machines that required creative spirit. Here was 
the birth of engineering in its earliest simple embodi- 
ments. This birth was an outcome of the lives of a 
creative-minded few living in the prehistorie days. 
The period apparently was tens of thousands of years 
ago, and records of those days are lacking; but we 
can hypothetically reproduce the conditions with con- 
siderable convincingness, utilizing for background a 
combination of archeological data and human psy- 
chology. 

Tropical plains watered by great or small rivers 
are and have been subject to overflows that culminate 
in great floods in recurrent rainy seasons. It may 
be surmised that tropical dwellers in grass-and-fern- 
leaf shelters found their shelters periodically swept 
away in the waters, while they, themselves, fled for 
safety to higher ground in company with the jungle 
beasts. However, some dweller, more active-minded 
and physically indolent than his fellows, became dis- 
contented at the inconvenience of periodically restor- 
ing his shelter and slaving to replace whatever other 
movables he had possessed. The sharpness of this 
discontent finally caused him to use his mind and 
observe that the flood had never submerged a near-by 
rise in ground. Here was the first hydrographic sur- 
vey. He built his new shelter on the rise. 

After further floods, his slower-witted fellows fol- 
lowed the example and a community or village of 
shelters grew up. Thus early, loose community rela- 
tions were formed. Such communities of grass houses 
ean still be observed on high ground of the plains of 
Indo-China and Siam, of course with many ameliora- 
tions of conditions compared with the earliest com- 
munities. It is likely that the village-community 
tendency chronologically succeeded the individual en- 
gineering observation and the resulting improvement. 
This chronological relation is important to note. 

The cave-men’s problem was different. We may 
picture it as a problem of fire instead of water. 
Smoke from the fire built in a cave dwelling disturbed 
the proprietor’s relaxation and sleep. Expostulations, 
however strong, with the fire-tenders (the women and 
children) were fruitless. Finally one male cave- 
dweller, more active-minded than his fellows, was so 
annoyed at his own continued inconvenience that he 
undertook to modify the situation. This resulted, 
through cut and try, in a fireplace structure at the 
mouth of the cave made of flat stones and partly pro- 
tecting the fire from wind and weather. 

The slower-witted cave-dwellers gradually came to 
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more or less copy the first successful structure, anq 
thus some of these dwellers secured relief from jp. 
convenience as a consequence of the invention of thei, 
fellow man. The stone huts of the aboriginal Kabiles 
who now dwell in the mountains of Algeria, whic) 
huts are windowless and have ingress and egress 
through a hole in the roof that also serves as a smoke 
outlet, may be a development that grew out of the 
idea of this first crude fireplace structure. If this 
inference is correct, it is another illustration of the 
chronological relation of the village community tep. 
dency to engineering observation and improvement, 

Tools and also simple weapons are evidences of 
artisanship. We must seek for the trail of structures 
and machines, as distinguished from artisanship, in 
order that we may trace the development of engineer- 
ing through its origins. I have referred to possible 
examples of rudimentary steps in the development of 
structures. The development of machines apparently 
lagged. The effort required for combining mechanical 
elements into machines demands a deeper intellectual 
exertion than was required to make rudimentary sur- 
veys and plan rudimentary structures. The archeolo- 
gists’ deciphered records of machines only go back 
for periods of some thousands of years. The advan- 
tage of differentiating between implements of like 
kind according to their intended use, by making 
variants for different kinds of use, seems to have been 
recognized very early. An example is a variant of 
arrows provided with stone heads in the stone age, 
which it is inferred from what data exist were so 
arranged that war arrows left the head in the wound 
when the shaft was withdrawn and hunting arrows 
could be withdrawn intact from the stricken animal. 
The creative quality required for invention of ma- 
chines, however, is too abstruse to become stirred until 
the friction of inconveniences in living has created 
much mental warmth. 

The wheel, an extraordinary contribution to muscu- 
lar relief which we now take for granted as though 
it were a part of original genesis, is a work of man 
that comes as a tool to us moderns from the musty 
ages of unrecorded history. If, as ethnologists tell 
us, human intelligence has not changed in qualitative 
character over long ages measured in ten-thousands 
of years, we can reliably picture the mode of develop- 
ment of the wheel and its application to vehicles. One 
conceivable path for the invention is easily traced in 
the light of our present modes of mental reaction. 
Nomadic habits began very early, either for families, 
clans or tribes, and we can picture the discontent of 
the most mentally active men, even in a crude and 
unformed race, as they season by season faced the 
inconveniences and wear and tear of family movings 
across country. The physically indolent but mentally 
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keenest of the men became wearied of dragging indi- 
vidual belongings or having them half carried by 
draft animals, or of transporting them on the backs 
of women and children or of loading the personal 
riding horses with goods. The delays pertaining to 
such transport naturally added to the annoyance. The 
weariness from time to time must have sunk to the 
soul of some such man, desire for release from the 
deadly annoyance must have fired his mind, and inven- 
tions followed as time progressed. Sleds are known 
to have been utilized in the early ages. Loose rollers 
were also utilized. Then controlled rollers may have 
been tried and other such expedients. Finally, two 
sections sawed off the end of a roller, mounted at the 
ends of a wooden trunk, gave the wheels-and-axle 
structure, and the two-wheeled cart was on the way. 


> Dr. George Grant MaeCurdy says the wheel is a Neo- 


lithic invention. Its introduction into use was slow 
until recent millennia, because hunting and fishing 
probably were the principal sources of food for men 
in the Neolithic age, formal agriculture and domesti- 
cation of animals not then being generally practised, 
and tribal nomadism not yet established. 

In a developed brain like that of early Neolithic 
man, the ability for invention may have existed, but 
sufficiently sharp recognition of keen inconvenience 
may not yet have chanced to arise in such a manner 
as to cause its exercise on complex improvements. 
Beginning with the latter part of the Stone Age when 
the numbers of people were considerable in various 
parts of the world and hand weapons had become 
effective, the inseeurity of life and property was 
appalling, according to our standards. However, with 
each step forward in progress by inventions, the ten- 
dency toward community living accompanied by a 
growing respect for mutual interests seems to have 
become greater. It was only after the stimulus for 
making inventions had resulted in an easier life with 
respect to food and shelter and had released more time 
for cultivating physical ease that growing ethical rela- 
tions between man and man and tribe and tribe be- 
came evident and community living became smoother. 
The speculative philosophers sing an intellectually 
interesting story which describes the fabric of civili- 
zation, but it is the inductive scientists and inventors 
on whom the unfolding of the fabric has depended 
and continues to depend. It is from the work of the 
latter that the origins of engineering have been de- 
rived, and additional origins will become disclosed as 
long as their work continues. 

It seems rather well established that man enslaved 
fire and converted it to his service in the Pleistocene 
Age of geology, some hundreds of thousands of years 
ago. It also seems well indicated that Homo sapiens 
did not rise up and start upon his career of great 
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inventions until some tens of thousands of years ago. 
Homo sapiens apparently began his special career by 
the domestication of animals and crudely establishing 
the cultivation of agricultural crops. Man already 
was distinguished as the user of crude tools and 
weapons made of stone and bone. As far as speaking 
for its conditions of life is concerned, the far past 
is as silent as a basket of clams, but it has left its 
records nevertheless. 

The development of agriculture came in the Neo- 
lithie Age, possibly some 10,000 years before the 
Christian era. It may have been keenly practised 
first in Egypt some 6,000 to 10,000 years ago, but 
perhaps was actively practised earlier in Mesopotamia 
or some other favorable region of the world. Agri- 
culture led to the production of machines to aid in 
the cultivation and in the preparation of its products. 

A simple beginning of such machines might be 
machines for winnowing and grinding grain—very 
rude ones at first, but gradually taking improved and 
more complex forms. It may be presumed that win- 
nowing was originally carried on by the manual 
process of tossing the grain and chaff of the threshing 
floor into the air and allowing the natural breeze to 
make the separation. This process still may be seen 
in many parts of the world, as for example in Algeria, 
where it may be observed in practise alongside of the 
operation of modern combine harvesters. The win- 
nowing van is known to have been used in China in 
very early times, and perhaps also in Japan where it 
still may be seen in elementary forms used in the rice 
fields along with hand fans. 

Crude plows drawn by bullocks are known to have 
been in use some two thousand years earlier than the 
period when (as Byron puts it) “The Assyrian came 
down like a wolf on the fold” at Jerusalem some 700 
years before the Christian era. 

The shadoof or hand-operated well-sweep was used 
in Egypt more than 3,500 years ago. Ropes and 
pulleys were used for raising waters from wells be- 
fore the date of historical records. Perhaps animals 
such as bullocks were applied as motive power where 
agricultural irrigation was the purpose, much in the 
manner still widely used in India. Apparently the 
treadwheel applied to raising water for use on the 
land (which is still to be seen in China) also was 
used in prehistoric times. The treadwheel seems to 
have been followed by the noria in which the flowing 
stream impinging on peripherai paddles caused the 
rotation of the wheel instead of using man or beast 
on the treadwheel. The so-called Persian wheel, also 
of great antiquity, is apparently an improved offshoot 
of the noria. The picotah, on which a man or beast 


traveled on*the tilting lever, made an advance on the 
shadoof where continuous operation was a need. The 
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chain of buckets for raising water from a well also 
apparently comes down from primitive man, and like- 
wise the simple chain pump. 

Raising water for irrigation purposes from wells 
was a highly important act in many regions occupied 
by man even in prehistoric time and also in the early 
periods of history, as it is now in some regions, such 
as our own southern California and in India. How 
far into antiquity the atmospheric or suction-pump 
goes is obscure, but apparently the qualities of the 
siphon were known as far back as 1,500 years before 
Christ. Out of the water situation may have grown 
other devices. For example, syringes perhaps grew 
out of efforts to adapt bellows (possibly of a plunger 
type) to use with water. The plunger churn, the 
origin of which goes very far back, may have similar 
roots. 

It is to be borne in mind that in the earlier days 
of the Paleolithic period esthetics, art and creative 
endeavor had not stirred appreciably in the intellect 
of man. The efforts for securing shelter and bare 
subsistence were sufficiently exacting to occupy fully 
the intellectual possibilities of mankind. Whatever 
effort of invention was forthcoming was to abate 
nuisance, reduce required muscular effort or conduce 
to safety. 

The profound influence which a developing agricul- 
ture had on the life of prehistoric man probably is 
indicated by the usage of many existing primitive 
races, who name the natural seasons of the year in 
accordance with their relations to the normal weather 
and to planting and harvesting times. With the 
change from primary reliance for food on hunting 
and fishing, through a food supplement from agri- 
culture, to primary reliance on agriculture for food, 
the influence of the agricultural life became gradually 
entrenched, even though the agricultural population 
itself might be seasonally nomadic. A suitable terri- 
tory is capable of supporting a larger population of 
followers of agriculture than of hunters and fishers. 
Mutuality becomes more useful and the family unit 
becomes more integrated and ultimately the clan, the 
tribe, the community and the nation are successively 
recognized as units in the course of increasing popu- 
lation density. The opportunities for and the utility 
of inventions become larger with the increasing den- 
sity of population. Thus engineering derives a stead- 
ily inereasing influence. 

Civilization means an advanced state of material 
and social well-being, and its foundations were laid 
with the domestication of animals and the practise of 
agriculture. Therefore we engineers as well as other 
citizens are in debt to agriculture. Let us see what 
engineers have done in this country and these modern 
times to discharge our ancient debt to agriculture. 
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The present generation plays its parts With three 
major branches of applied science—agriculture, moeqj. 
cine and engineering. As we know them in thei; 
present states they are all founded on modern gqj. 
entific discoveries but with the roots of their estap. 
lishment reaching back to primitive man. Agriey). 
ture has not come forward commensuratively wit) 
preventive medicine and the engineering industries, 
But with the automobile, the tractor, manufactured 
nitrates, diversified cropping, hard-surfaced roads, 
electrical power in the rural communities all estab. 
lished as they bid fair generally to be, agriculture 
may rival its brothers in wonders, provided wisdom 
prevails in guiding the movement. Already many as 
yet uncorrected faults have been disclosed in the 
train of a general change from subsistence farming 
to commodity farming, and wisdom seems lacking 
for the correction of these faults as well as for fend- 
ing against causes of additional faults. 

The engineers have a responsibility in this. The 
problem of diversified cropping, I take it, is the farm- 
ers’ own. It is old as history and the farmer appar- 
ently is slow to associate the tenets of modern sci- 
ence with the teachings of ancestral experience. For 
the automobiles (whether for passengers or goods), 
the tractor, manufactured nitrates, hard-surfaced 
roads and electric power the farmer is compelled to 
look to engineers and the engineering industries. 
This is true also even for farm sanitation. Thus 
engineering has contributed much to the convenience 
of farm life, but the farmers have adopted the im- 
provements rather unrestrainedly and are suffering in 
consequence. 

For example, is the farmer being misled by the 
many times repeated statement that our tremendous 
expenditures for hard-surfaced highways are being 
made for his benefit; and, even if it is good “poli- 
tics” now, is it ethically right to spend from ten thou- 
sand to thirty thousand dollars a mile for secondary 
highway networks when half the money might serve 
the particular purpose and any money for the pur- 
pose has to be raised by difficult taxation? Until we 
engineers as individuals and as civic groups can cor- 
rectly answer these and many similar questions which 
are essentially of engineering applications that influ- 
ence convenience of life in the rural areas and pro- 
foundly affect the economic condition of the residents 
of these areas, we will not have discharged our old- 
time debt to agriculture. 

If our inventions available for contributing to con- 
venience and welfare in the rural regions are mis- 
used, engineers may deny responsibility and liability; 
but if we should take that attitude we would be fix- 
ing on ourselves the purely secondary place of sur- 
veyors of physical possibilities in machines and struc- 
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tures, and of designers and constructors, and we would 
be leaving to others the primary place of authority 
for determining whether such machines or structures 
shall be produced and used in any particular situa- 
tion. I do not believe that we are satisfied to occupy 
the secondary place solely, and we will therefore cul- 
tivate a fuller understanding of the relations held by 
engineering machines and structures to human rela- 
tions and progress, in order that we may not only 
plan, design and build but may also hold a proper 
vart in determining the objectives for doing so. In 
taking this attitude we must acknowledge that many 
of the origins of the future engineering, such for in- 
stance as relate to further agricultural development, 
are as yet to be established, notwithstanding that fifty 
centuries of continuing origination and development 
have been devoted to engineering as it now exists. 

The community of interest which arises from inte- 
gration of groups of people develops the qualities of 
civilization. Civilization takes on new aspects as the 
integration of communities follows in the wake of 
the great inventions which either make personal re- 
lations important for comfort and convenience or 
make such relations easier to secure and at the same 
time lift burden from individual muscles. The mate- 
rial and physical aspects of the civilization (which 
aspects we eall political economy or economics) are 
in constant flux as seientifie discoveries increase the 
possibilities of physically comfortable living, because 
of the increasing emphasis laid on mental activity 
versus man’s muscular activity. The intellectual as- 
pect of civilization, which we eall culture, also widens 
as civilization widens,. The shift of conditions in each 
human age has made preparation for the next age, 
so that it is often difficult to distinguish the relative 
importance of impressively influential inventions of 
successive ages. For example, was the eye-pierced 
needle capable of being used with cotton thread or 
the saw-like cotton-gin the greater invention? 

We may thus observe that up to this generation we 
have not uncovered all the primary origins of engi- 
neering as they are likely to become disclosed by the 
farther progress of agriculture. Moreover, this is 
true notwithstanding the many tens of centuries since 
primitive man discovered the mechanical elements and 
his suecessors found convenience from applying them 
to the homely problems of raising water for irriga- 
tion, of winnowing grain and other now well-recog- 
nized agricultural processes. Therefore, as engineers, 
we have strong cause for giving thoughtful consider- 
ation to improvements of social organization and eco- 
nomie conditions in the agricultural regions. 

It is now appropriate to seek the origins of engi- 
neering which have arisen and are arising through 
trade and transportation. Sailing and rowing ships 
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are of great antiquity. Archeological remains indi- 
cate that there were ships on the Tigris and Eu- 
phrates 4,000 years before the Christian Era. De- 
velopment of harbors was a gradual outcome of com- 
mercial trade carried on by water. It is impossible 
to say when formal highways (as distinguished from 
mere trails) were first constructed and maintained, 
but the date apparently should be assigned to lesser 
antiquity than hydraulic works. Bridges naturally 
followed with formally constructed roads. Indeed in 
some instances the bridges have been more permanent 
than the roads, as is illustrated by certain ancient ex- 
amples in China. A modern instance where sound 
economic reasoning leads to like results is to be ob- 
served in Turkey, where permanent bridges are being 
established over some of the rivers, although the 
money is not yet available to convert the old part- 
year cart roads into satisfactory automobile highways. 
This is for the purpose of making the present roads 
available for traffic in certain seasons when rivers 
are in spate and still have adequate bridges in place 
when the roads have been rebuilt. 

The seeds of civilization were sown when men who 
possessed like objectives first purposefully gathered 
together in communities. Those seeds germinated and 
the tree of civilization flourished and grew in influence 
as engineering expanded in scope and competent 
means for intercontact between the communities in- 
creased. However, as long as the horse continued to 
be the most serviceable message-runner, burden-bearer 
and draft animal, moderns had but little advantage 
over the ancients. Differences between specific earth 
roads and differences between strains of horses were 
but moderate differences between likes. Water-borne 
trade provided a difference in kind which profoundly 
affected ancient peoples. Heat-power motive devices 
equally profoundly distinguish our period from the 
conditions of a few centuries ago. While the inven- 
tion of the wheel is lost in the dark of prehistoric 
time and the runner and courier as messengers of 
communication go back as far as we know, our own 
methods of transportation by heat-power on land and 
water and in the air and our methods of communica- 
tion by electricity are recent revolutions and have in- 
troduced extraordinary economic changes. Stationary 
steam power and formally established factories alone 
would not have done so. 

Ethnologists tell us that a common language is not 
necessary for family life and relations. This may be 
true; each one can find out by trying it on her hus- 
band or his wife; but, broadly speaking, a common 
language is needed for relations in a community of 
many individuals. The need is also particularly felt 
in the casual contacts of individuals made for com- 
mercial trade. Out of this need the spoken languages 
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of the world doubtless were developed. Organized 
language must have greatly facilitated and increased 
trade, and thus the germs of ship engineering, harbor 
engineering and production engineering were fertil- 
ized to farther growth by those who felt advantage 
for themselves to be derivable from the growth of 
trade. Community concentration also became more 
notable as a consequence of the trade growth. 

An emphatic demand for engineering structures and 
machines followed in the wake of community concen- 
tration. A convenient water supply for man and 
beast came into demand. Removal of offal became a 
demanded sanitary convenience. Better roadways 
were demanded so as to meet the convenience of the 
many citizens. Surveys of land boundaries were con- 
tributory to preserving order. Engineering experi- 
ence and skill came under constant requisition and 
were enlarged by practise. The results of improved 
engineering skill made concentrated populations less 
uncomfortable, with a reflex result that urban popu- 
lations continued to concentrate. City planning seems 
to be a rather old profession. It goes back at least 
3,000 years in the East, and it still is adding new 
facets because of new discoveries in science and politi- 
cal economy in the West. 

Thus we see that in each activity of life where 
structures or machines could be made serviceable for 
gaining convenience, they were given early attention. 
The dexterity of man from ages back is illustrated 
from the remark in the Book of Judges that, of a 
chosen 700 left-handed men, “every one could sling 
stones at an hair-breadth and not miss.” Dexterity 
being established, the mental effort required to avoid 
physical inconvenience led to invention. 

Inventions of structures or machines arise from 
applications of the mind to conceiving measures for 
modifying an existing situation or creating a new one. 
The practise of invention therefore is subsequent in 
time to the development of reasoning powers in man 
and coordinate with the application of mind to social 
organization. Social organization proceeds hand in 
hand with scientific discovery and invention, although 
the former may at times seem less lively in its for- 
ward steps than the latter. Invention also involves 
experimentation by which the conception is built up 
into a physical embodiment. Moreover, it involves 
the intellectual courage required to try again when a 
first embodiment has failed, and to try still again and 
again if need be after thoroughly reviewing and veri- 
fying the reasonableness of the conception. With the 
main stem of the human race reaching back a quarter 
of a million years, and brain volume as large as mod- 
ern man’s going back at least several tens of thou- 
sands of years, as anthropologists seem to have con- 
vineingly shown, there has been a long time for the 


Vou. 78, No. 


more mentally active men who hated inconveniene ty 
exert themselves in invention, but the early steps Wen 
founded on little experience and were crude, Fil 
stride has only been reached in modern centyrig, 
But through it all, the inventors of these improy, 
ments used intelligence to save exertion of muscle 

The very early period in which the urge of e, 
venience affected at least a few of the human race jg 
seen in a few flint implements or tools of a thousay 
centuries ago which were chipped to fit the yg; 
hand, although the proportion of early tools so fitte 
proves to be small. In contrast, a very modern ill; 
tration of man’s propensity to shift muscular lahy 
onto the machines comes from our American use of 
the automobile. Before the citizens of rural regio, 
became addicted to automobiles, the rough-surface 
and rutted roads wound around the hills with eurys 
and grades over which draft animals picked their way 
without much exertion of physical effort being ». 
quired of their leisurely or somnolent drivers. Dri. 
ing an automobile over those roads required continy. 
ous exertion of muscular effort. With the advent of 
automobiles as a rural transportation agency a &. 
mand widely arose for the abatement of this muscular 
effort. Therefore by the intervention of steam shovels, 
scrapers and steam rollers the hills have been «at 
through, the routes straightened and the surface 
made smooth so that drivers may tool along at eas. 

Division of manual labor in the sense that Adan 
Smith used the term “division of labor” was not nev 
in his generation but had existed over a long periol 
of time. He brought it formally to the intellectual 
consciousness of scholars. Division of labor still ex- 
ists and presumably will exist as long as man is called 
upon to do either manual or mental labor. The thing 
that is new in our day is adaptation of labor to the 
conditions wherein machines are used to shift the 
heavy labor from the muscles of individual meu. 
Along with this adaptation goes a greater emphasis 
on intellectual power, and hence the origination o! 
still further features of engineering. With the in- 
creasing emphasis of intellectual power there also has 
arisen a joy of achievement available to each indi- 
vidual which transcends the simple grubbing after 
food and other keep. 

In war, necessity perhaps is the mother of inven- 
tion, with the object of self-protection, as in the pro- 
duction of weapons or planning fortifications; but in 
pacific life the craving for relief for the muscles and 
for leisure free from heavy labor has been the stimulus 
for active-minded men to make the revolutionary, 
basic inventions. It was not necessity that drove 
Watt’s engineering mind to the steam-engine, ° 
George Stephenson’s to the steam railroad, or Fulton’s 
to the steamboat, and so on for the series of primary 
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‘nventions. Even the easiest, and therefore ranked 
as best, methods of hunting and fishing probably were 
‘nvented by relatively active-minded men anxious to 
secure their food with greater ease. 

Since the middle of the nineteenth century, for the 
first time in the world’s history, we of the Western 
world have been in command of knowledge, skill and 
natural resources sufficient to produce comfort and 
satisfaction for every one. Our deficiency is lack of 
effectiveness in our applications of knowledge and 
skill. This is a conjoint problem of political economy 
with engineering and opens up possibilities of new 
threads for engineering. Indeed, every newly discov- 
ered fact in science or political economy may disclose 
the origin of a new thread in the fabric of engineer- 
ing. That aspect of engineering which primarily 
arises from a recognition that the dignity and power 
of the human mind makes it appropriate to relieve 
man-labor by machine¥abor in drudge work is only 
now crossing the threshold of its origin. This aspect 
requires for its correct development all the facts that 
can be discovered in political economy, just as the 
older aspects of engineering have needed and have 
utilized all the facts available from the discoveries in 
natural sciences. 

The solution of the conjoint problem of engineering 
and political economy which is. required to provide 
for men the craved advantages of convenience and 
leisure can only be secured by applying the same 
exacting, unremitting and critical research as has 
characterized the unfolding of physical science. Much 
reflection on the question as to where such research 
ean be established, with firm expectation that results 
suitable to the conditions in this country may be 
realized, leads me to the answer that certain of the 
engineering faculties of the educational institutions 
of the country will have to be relied on. If we in 
this country are to enlarge and more uniformly dis- 
tribute our comforts and conveniences, we must rely 
on ourselves for developing sound tenets of political 
economy, extending scientific research, encouraging 
invention, and improving conditions for the produc- 
tion and also the distribution of industrial and agri- 
cultural commodities. 

We treat our machines with the same lack of con- 
sideration and manners as we exhibit toward fellow 
men. Millennia of experience with domestic animals 
have taught the human race that considerate use of 
such animals contributes to their safe serviceableness 
for their masters and avoids injury to neighbors; but 
bulky and elaborate machines are relatively new to 
human generations, and experience has not yet borne 
in upon man the most economical and fruitful man- 
ner of using his machine creatures. Some guiding 
restraints are needed here, so as to avoid certain social 
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disadvantages. The use of machinery obviously has 
forced a degree of mitigation of the laissez-faire phi- 
losophy of Adam Smith, Ricardo and John Stuart 
Mill, with its bitter “hire-and-fire” policy, but this is 
not sufficient to meet all the needs. We can not 
afford to retard the further development of engineer- 
ing; but the results of untamed scientific discovery 
and invention must not be allowed to bear with cruelty 
on individuals or communities. The nation now seenis 
conscious of the latter truth, but it will require some 
legislative procedure before the desirable end can be 
secured, and this procedure needs guidance by ripened 
intelligences of those who are experienced with the 
control of machines and structures. 

The growth of civilization goes hand in hand with 
adventure of the mind, just as advance of science is a 
child of the spirit of inquiry. Thus civilization and 
science have a bond of romance, and engineering is an 
agent by which civilization profits from science. 
Civilization connotes harmonious cooperation of many 
human beings, and also mutually sympathetic, helpful 
and elevated relationships. Civilization expands with 
the engineering arts because the latter enable groups 
of people to become closely associated without sacri- 
ficing either convenience or major comforts. Only 
preventive medicine can vie with engineering in im- 
portance to civilization; but medicine is a later flower 
borne on the branches, rather than a root of civiliza- 
tion. 

Like a banyan tree, civilization profits from addi- 
tional roots as it becomes more and more efiectively 
spread, and the origins of new aspects of engineering 
are continually arising from the new roots. The 
primary engineering inventions of great influence on 
civilization which have originated in the last century 
and a half include no less a series than adaptation 
of steam power to general use, steam-power trans- 
portation by land and water, automobiles associated 
with hard-surfaced roads, electric power generation 
and distribution, artificial lighting by electricity, elec- 
trie communication by telegraph and telephone, air 
navigation, chemical production on factory scale, 
adaptation of mineral fuels to general use. These by 
no means exhaust the possibilities, and new origins of 
engineering may reside in each new discovery in 
natural science and almost surely will be found to 
reside in each new proved tenet of political economy. 

Inventions of tens of centuries back were, for their 
day, of corresponding influence on the then civiliza- 
tion as the inventions of our day on our civilization. 
Witness the Roman roads which tied Western Europe 
together by one transportation network. Modern 
automobiles and associated hard-surfaced roads, while 
similar in some aspects, are so different in conception 
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from anything within the reflections of a Roman 
leader that this modern development must be ascribed 
to its own modern origin. The outcome of some of 
the modern origins of engineering is nowhere seen 
more strikingly than in household affairs. Instead of 
skinning (by the exertion of main strength aided 
with crude tools made of chipped stone) the wild boar 
brought in on the back of her brute of a man, and 
burning the laboriously recovered meat over the open 
fire at the mouth of her cave, the woman of the 
dwelling now preserves her cherished rugs by passes 
of the vacuum cleaner, supervises the electric sewing 
machine, the electric washing machine, the electric 
mangle, and sets the temperature regulator for the 
oven of the gas or electric cooking-range. Thus, the 
practicable life of the house-woman has been revolu- 
tionized as an outcome of scientific discovery and 
invention and become one of light but highly skilled 
labor associated with physical and mental freedom 
and available time for reflection, recreation and not 
uncommonly for special service to society. Another 
homely but graphical example which serves to illus- 
trate changes in only fifty years that have resulted 
from engineering of modern origins is the group of 
automobiles quiescently awaiting their worshipping 
masters around the country churches of a Sunday, 
where horses (with their buggies) formerly stood in 
fly-pestered impatience. 


It is my hope that the foregoing sketch has ¢op. 
vineed you that the origins of engineering lie in may’; 
knowledge of the forces of nature and their applica. 
tion to man’s convenience. Each fact discovered yp. 
garding those natural forces carries its own possibjjj. 
ties of useful application, and as the facts have bee, 
detected and identified with the course of time the 
scope of engineering has been correspondingly 
widened until it now possesses a very comprehensive 
influence on human life. 

Man wishes to secure protection from the weather 
(that is, shelter and clothing), plenty of satisfactory 
food, safety for his person, sociable contact with his 
kind, and comfort in all his affairs. Engineering cop. 
tributes to satisfying all these desires. It is worthy 
of the fullest development for the purpose of enlarg- 
ing this influence. As science discloses the facts, 
engineering is able more fully to meet these desires in 
substantial degree for every one. Engineering is thus 
an inextricable thread in the fabric of the civilized 
world’s social organization. Natural phenomena are 
not all understood; the facts have not yet all been 
observed and new ones are detected from day to day. 
Out of each one of these may spring new origins for 
engineering processes, and the scope of engineering 
may be expected to expand as long as man remains 
mentally of investigative character and ecorporally 
with a fondness for convenience. 


SCIENTIFIC EVENTS 


THE SOIL EROSION SERVICE 

AmonG the numerous activities of those now en- 
rolled under the Civil Works employment plan, it is 
reported from north-central Missouri that a group of 
163 men are building rock dams across destructive 
gullies and mining limestone to correct soil acidity. 
These men are employed on a 200,000-acre erosion 
control project being carried out in the rolling part 
of the Missouri-Iowa corn belt by the Soil Erosion 
Service of the Department of the Interior. 

The continuing destructive effects of soil washing in 
this extensive region of highly productive corn land 
has already largely stripped off the fertile topsoil 
from four and a half million acres. Nearly half a mil- 
lion acres have been essentially destroyed by gullying. 
These lands were all cultivated at one time, producing 
in good years around 75 bushels of corn per acre. 
Now much of this eroded land will not yield more 
than 15 or 20 bushels per acre, and in dry years the 
yields dwindle to nothing. 

It has been shown at the soil erosion experiment 
station in this region that land sloping about eight 
feet in a hundred loses every year in the neighborhood 
of 85 tons of soil an acre, where continuously planted 


to corn. According to measured results 35 per cent. 
of all the rain runs off into the streams under this 
unwise system of land use. Where alfalfa is grown, 
on the other hand, the soil losses from the same kind 
of land are less than two fifths of a ton per annum, 
and the runoff of rainfall amounts to only 2 per cent. 
of the total precipitation. Clover and timothy are 
also effective in controlling erosion and runoff in this 
region. 

In order to produce a good crop of clover or alfalfa 
it is necessary to “sweeten” the soil by applying 
ground limestone rock. The crushed rock will be scat- 
tered over the steeper sloping areas, which are to be 
planted with clover, alfalfa and various grasses. Ero- 
sion-control treatment will be applied to every acre 
of land over the 200,000-acre watershed in accordance 
with its particular needs. 

Part of the Civil Works force now engaged on this 
project is making use of rocks and brysh to close up 
the gullies which have been steadily cutting to pieces 
the sloping lands. The specialists of the service assert 
that men could not be put to more useful work, for 
the reason that, regardless of crop surpluses, the 
nation can not afford to lose any more of its high- 
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powered agricultural land, such as these rich prairie 
soils. It is recognized by the erosion specialists that 
many millions of acres of land now in cultivation are 
so steep and erosive that it is futile to continue their 
use along lines of present agricultural practise. These 
lands must be taken out of the clean-tilled crops, un- 
der which wastage of soil by erosion is most rapid. 
They must either be planted to trees or soil-saving, 
thick-growing crops, such as alfalfa, grasses and 
clover, or protected from grazing long enough for 
voluntary growth of weeds and grasses to take care of 


the problem. 


THE TENNESSEE ACADEMY OF SCIENCE 


Tue thirty-third meeting of the academy was held 
on Friday and Saturday, December 1 and 2, at the 
George Peabody College for Teachers, Nashville, 
Tenn. Diseussion of the Tennessee Valley Develop- 
ment was the chief feature of the meeting. A sym- 
posium on “The Tennessee Valley Development Proj- 
ect” constituted the program for the Friday afternoon 
session, as follows: 


‘‘The Geological Phases of the Project,’’ by Dr. 
Walter F. Pond, state geologist, Nashville. 

‘‘Transportation and Other Geographical Problems,’’ 
by Dr. Albert E, Parkins, George Peabody College. 

‘‘General Engineering Features,’’ by Professor Fred 
J. Lewis, Vanderbilt University. 

‘‘ Agricultural and Sociological Aspects,’’ by Dr. Kary 
C. Davis, George Peabody College. 


The subject of the academy address on Friday 
evening, by Dr. Walter D. Cocking, Tennessee state 
commissioner of edueation, was “The Educational Im- 
plications of the Tennessee Valley Authority.” 

At the business meeting on Saturday, amendments 
to the constitution and by-laws were adopted, provid- 
ing for the management of the Reelfoot Lake Biolog- 
ical Station by a director and a board of trustees 
chosen by the executive committee. 

Resolutions were adopted approving the presenta- 
tion of the Tugwell bill for adequate control of the 
advertising claims and the contents of proprietary 
medicines, and the general plans for the development 
of the work of the Tennessee Valley Authority and its 
freedom from political guidance and its efforts toward 
enlivening the social order and improving the indus- 
trial, natural and educational resources of the South. 

The president, Dr. Francis G. Slack, presided at the 
sessions on Friday morning and afternoon, and the 
vice-president, Dr. Charles W. Davis, on Friday eve- 
ning and Saturday morning. 

Officers for the year 1933-1934 are: 


President, Walter F. Pond, Tennessee state geologist, 
Nashville. 
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Vice-president, George M. Hall, professor of geology, 
University of Tennessee, Knoxville. 

Secretary-treasurer, John T. McGill, professor emeritus 
of organic chemistry, Vanderbilt University, Nashville. 

Editor, Jesse M. Shaver, professor of biology, George 
Peabody College, Nashville. 


The librarian is Miss Eleanor Eggleston, Vanderbilt 
University. Dr. A. Richard Bliss, Jr., director of the 
research laboratories of the William A. Webster Com- 
pany, Memphis, will be the director of the Reelfoot 
Lake Biological Station. The secretary-treasurer of 
the academy, Dr. John T. McGill, was elected to rep- 
resent the academy at the meeting of the American 
Association for the Advancement of Science, Boston, 
December 27, 1933. The spring meeting of the acad- 
emy for 1934 will be held at Knoxville. 


THE WORK OF PROFESSOR WILLIS LINN 
JEPSON 


ProFessor WILLIS LINN JEPSON, of the department 
of botany of the University of California, was re- 
cently appointed faculty lecturer for 1934. 

Professor Jepson is a native of California and an 
alumnus of the University of California, having been 
born in Vacaville, on August 19, 1867, and having re- 
received the degrees of bachelor and doctor of philoso- 
phy in 1889 and 1899. His first appointment to a 
teaching post came in 1891, when he became a stu- 
dent assistant in the university. 

In announcing his appointment the academic senate 
outlined his contributions as follows: 


Beginning as a boy, and later under Edward Lee 
Greene, he has devoted himself to a study of the flora of 
California. He established the journal Erythea, for the 
expression of ideas and discoveries in California botany. 
He has published innumerable shorter articles dealing 
with various aspects of the botany of the state, taxo- 
nomic, morphologic and distributional. His more eon- 
siderable contributions began with his first edition of his 
book, ‘‘ Flora of Western Middle California.’’ His next 
undertaking was to bring together the flora of the entire 
state, which meant a laborious monographic study of 
every genus of flowering plant in the state. Outstanding 
in this series of monographs were those on Allium, Erio- 
gonum, Arctostaphylos, Godetia and the family Umbel- 
liferae. His work on the genus Eschscholtzia is regarded 
as a classic in the handling of difficult polymorphic 
genera. The preliminary draft of these studies resulted 
in the publication of the ‘‘Manual of Flowering Plants: 
of California.’’ Meanwhile, the monographie work has 


been appearing in parts, as ‘‘The Flora of Califarnia.’” 
This work is still going on, and although a considerable 
number of parts have been published, the manuscript 
already prepared and awaiting publication will greatly 
extend this monumental work. 

Professor Jepson has concerned himself not only with 
the flora of California in general. 


His name will ever 
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be associated among both scientists and naturalists with 
his studies of the trees of California. His elaborate and 
consummately executed book ‘‘Silva of California,’’ 
published as a memoir in the botanical series of the 
University of California, is recognized as an outstanding 
masterpiece of systematic botany. The two editions of 
his smaller work, ‘‘The Trees of California,’’ have, 
however, been even more instrumental in aiding an in- 
creasing number of persons to acquire a knowledge of 
this part of the state’s plant life. 

The breadth of view-point exhibited in his taxonomic 
work has given Professor Jepson a high rank among 
American botanists. He is a member of several botanical 
societies and has been honored by elections to the Amer- 
ican Academy of Arts and Sciences and the National Bo- 
tanical Society of Czecho-Slovakia. He has been an 
active promoter of forest conservation, and has been for 
many years a counselor of the Save the Redwoods 
League. He is known to every amateur botanist and 
plant lover in the state. 


THE RETIREMENT OF DR. BEVERLY T. 
GALLOWAY 

Dr. Beverty T. GaLLoway, who retired recently 
from the U. S. Department of Agriculture under the 
age limit clause, is not planning to retire from active 
research. He, like several other scientific men simi- 
larly retired, plans to continue research, especially the 
broader aspects in relation to new crops, their diseases 
and utilization under changing economic conditions. 
He will divide his time between headquarters in the 
Bureau of Plant Industry in Washington and his 
winter home on a small tract in Florida, where he will 
devote particular attention to new plants of value to 
Florida and the South. 

Dr. Galloway was appointed to the department in 
1887 and has served continuously—with the exception 
of two years—in research and administrative posts. 
He was largely responsible for the creation of the Bu- 
reau of Plant Industry from several independent divi- 
sions engaged in plant research and was chief of the 
new bureau from 1901 to 1912. In 1913-14 he was 
assistant secretary of agriculture and was then dean 
of agriculture at Cornell University for two years, re- 
turning to the department in 1917. 

Dr. Galloway, primarily a research worker, was fre- 
quently drawn into administrative activity, and re- 
peatedly was called on to assist in formulating and 
guiding the research and extension policies of the de- 
partment. Under Secretary James Wilson he guided 
the legislative and related movements for new build- 
ings, resulting finally in the erection of the East and 
West wings and plans for a central structure and addi- 
tional wings practically as now being constructed. 

Appointed as assistant plant pathologist in 1887, 
Dr. Galloway became chief of the Division of Vege- 
table Physiology and Pathology the following year. 
In 1900, when William Saunders died, Dr. Galloway 
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succeeded him as chief of the Division of Gardens anq 
Grounds. In the course of his administration he 
helped to start in the Bureau of Plant Industry the 
work in farm management and marketing which later 
grew into the Bureau of Agricultural Economics. 

As Assistant Secretary of Agriculture under Seere. 
tary Houston in 1913-14 he was regarded as an able 
administrator and was responsible for improving the 
working organization of the department. After his 
return to the department in 1917 he continued in re- 
search work, particularly investigations of the patho- 
logical aspects of the introduction of new plants. 


AWARD OF THE COPLEY MEDAL OF THE 
ROYAL SOCIETY TO PROFESSOR 
THEOBALD SMITH 


At the anniversary meeting of the Royal Society, 
London, on November 30, the award of the Copley 
Medal was made to Dr. Theobald Smith, emeritus 
member of the Rockefeller Institute. The medal was 
presented by Sir Frederick Gowland Hopkins. We 
take from Nature an extract from his remarks: 

“Professor Theobald Smith was director of the De- 
partment of Animal Pathology of the Rockefeller In- 
stitute for Medical Research, Princeton, N. J., from 
1914 until 1929. In 1886 with Professor Salmon he 
showed a new method for producing immunity from 
contagious diseases by inoculating with a dead bac- 
terial vaccine killed by heat, thus advocating a prin- 
ciple which was re-discovered fifteen years later and 
has been widely used, notably for making antityphoid 
vaccine. In 1889 he discovered the first known in- 
stance of a disease of vertebrates transmitted by an 
arthropod—Texas fever of cattle due to a protozoon 
transmitted by a tick. He introduced differential 
tests for bacteria based on their biochemical action. 
In 1896-98 he clearly, and for the first time, dis- 
tinguished between the human and bovine types of 
Bacillus tuberculosis and the forms of disease which 
they produce, anticipating Koch’s pronouncement in 
1901. 

“In 1903, with Reagh, Professor Smith described 
the non-motile variants of certain pathogenic motile 
bacteria and their important serological differences. 
He discovered in 1904 the remarkable phenomenon 
known as anaphylactic shock in the guinea pig. In 
1926 he discovered the very potent effect of the 
colostrum, the first milk of cows, in protecting calves 
from certain severe infections. He also made other 
notable original observations, such as those on the 
growth and toxin production of the diphtheria 
bacillus, and on the production of immunity by mix- 
tures of toxin and antitoxin; he also described dis- 
ease of the cow’s udder communicable to man by the 


milk.” 
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SCIENTIFIC NOTES AND NEWS 


Tap annual meeting of the British Association for 
the Advancement of Seience will be held next year 
n Aberdeen from September 5 to 12 under the presi- 
dency of Sir William Hardy, F.R.S. The following 
sectional presidents have been appointed: Section A 
(Mathematical and Physical Sciences), Professor H. 
\M. Macdonald; B (Chemistry), Professor T. M. 
Lowry, C.B.E.; C (Geology), Professor W. T. 
Gordon; D (Zoology), Dr. E. S. Russell; E (Geog- 
raphy), Professor A. G. Ogilvie; F (Economie Sci- 
ence and Statisties), Professor H. M. Hallsworth, 
(.B.E.; G (Engineering), Professor F. G. Baily; 
H (Anthropology), Captain T. A. Joyce; I (Physi- 
ology), Professor H. E. Roaf; J (Psychology), Dr. 
Shepherd Dawson; K (Botany), Professor A. W. 
Borthwick; L (Edueational Science), Mr. H. T. 
Tizard, C.B., F.R.S.; M (Agriculture), Professor J. 
A. S. Watson. The president of the Conference of 
Delegates of Corresponding Societies will be Colonel 
Sir Henry Lyons. 


Dr. JAMES BryANT CONANT, president of Harvard 


| University, received the degree of doctor of laws from 


the University of Chicago at the close of the one hun- 
dred and seventy-fourth convocation on December 19. 
The degree was conferred by President Robert M. 
Hutchins “in appreciation of Dr. Conant’s eminent 
service to the science of chemistry and in recognition 
of his position of leadership in American education.” 
Dr. Julius Stieglitz, professor emeritus of chemistry 
at the University of Chicago, presented Dr. Conant 
for the degree. | 


Dr. Witt1AM H. WiLMER will retire on July 1 from 
the directorship of the Wilmer Institute of Ophthal- 
mology of the Johns Hopkins Hospital on reaching 
the age limit of seventy years. Dr. Wilmer expects 


| to continue his research work and his private practise. 


The institute was founded in 1925 with an endow- 
ment of $3,000,000, largely the contributions of Dr. 
Wilmer’s former patients. 


Iv honor of Dr. Frank Burr Mallory, professor of 
pathology, emeritus, in the Harvard Medical School, 
the Mallory Institute of Pathology has been organized 
at the Boston City Hospital. It was dedicated on 
Wednesday, December 13. 


Dr. Groreg J. Peirce has retired from the chair of 
botany at Stanford University with the title of pro- 
fessor of botany, emeritus. Dr. Peirce has been con- 
nected with Stanford University since 1897, when he 
Was appointed assistant professor of botany. 


ON the oceasion of his seventieth birthday, Dr. 
Arthur Dehon Little on December 15 was presented 
by his staff with a specially bound and inscribed vol- 


ume of the Morse Collection of Japanese Potteries. 
The presentation was made by Mr. Roger C. Griffin, 
director of tests and a member of the Board of Di- 
rectors of Arthur D. Little, Inc. Mr. Griffin is a son 
of Mr. Roger B. Griffin, Dr. Little’s original partner 
when the organization was formed as Griffin and Little 
in 1886. 


THE degree of doctor of science has been conferred 
by Georgetown University on Dr. James Robertson, 
director of the Nautical Almanac office of the U. S. 
Naval Observatory, in recognition of his work in theo- 


retical astronomy. 


THE William Lawrence Saunders Gold Medal of the 
American Institute of Mining and Metallurgical Engi- 
neers, for distinguished achievement in mining, has 
been awarded for the year 1934 to Pope Yeatman, 
consulting mining engineer of New York City. 


THE presentation of the Perkin Medal of the Society 
of Chemical Industry to Professor Colin G. Fink, of 
Columbia University, will be made at a meeting to be 
held jointly with other chemical societies on January 
5, at 7:30 Pp. M., at The Chemists’ Club, New York 
City. Professor Harold Hibbert, of McGill Univer- 
sity, will give a short talk on the subject of “The 
Medalist and His Accomplishments,” and Professor 
Marston T. Bogert, of Columbia University, will make 
the presentation. Dr. Fink will present an address en- 
titled “Chemistry and Art.” A dinner preceding the 
meeting will be held at the club at 6 o’clock. All in- 
terested are invited to attend the meeting, even if not 
members of one of the cooperating societies. 


Nature states that Dr. Ian W. Wark has been 
awarded the H. G. Smith Memorial Medal for 1933 by 
the Australian Chemical Institute. The medal is pre- 
sented annually to the research worker who, in the 
opinion of the council, has contributed the most valu- 
able additions to chemical science in Australia during 
the previous ten years. For the past four years, 
Dr. Wark has been investigating, for a group of min- 
ing companies, the theoretical basis of the flotation 
process for the concentration and separation of min- 
erals. His work has also been recognized by the Uni- 
versity of Melbourne, which awarded him both the 
Syme and Grimwade Prizes for 1933. 


AccorpDINnG to Nature, Sir James Frazer has been 
offered a grant of £400 a year for three years by 
the Drapers’ Company, as a mark of the company’s 
recognition of his conspicuous contributions and dis- 
tinguished services to science and to literature, for the 
purpose of providing himself with such expert secre- 
tarial assistance as will enable him to continue the 
scheme of work on which he has recently embarked 
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and which, by reason of his failing eyesight, he might 
otherwise be unable to complete. 


Proressor H. S. Raper, Brakenbury professor of 
physiology in the University of Manchester, has been 
appointed a member of the British Medical Research 
Council in succession to Professor Edward Mellanby, 
who recently resigned his membership on accepting 
appointment as secretary of the council. 


GOvERNOR HerBert H. LEHMAN, of New York 
State, has asked Dean Carl E. Ladd, dean of the 
New York State College of Agriculture of Cornell 
University, to organize and to act as chairman of an 
Agricultural Advisory Commission. The governor 
announced that he had acted at a suggestion of the 
Farm Credit Administration that a State Farm De- 
partment conciliation committee be set up. The com- 
mittee will in turn appoint county committees “to co- 
operate with the activities of the Federal Farm Credit 
Administration in the relief of farm debtors who are 
in distress and in danger of losing their farms.” 


Proressor W. B. Hers, head of the division of 
parasitology and entomology in the College of Agri- 
culture at the University of California, has been ap- 
pointed director of Pest Mosquito Control for the 
state of California, under the Civil Works Adminis- 
tration. For this work there will be employed 1,650 
men and 34 supervisors. The project is being di- 
rected from the Bureau of Entomology of the U. S. 
Department of Agriculture, of which Lee A. Strong 
is chief. 


Dr. Jacos G. LipmAN, dean of the college of agri- 
culture of Rutgers University, has been appointed 
municipal director of emergency relief for the city 
of New Brunswick and the borough of Highland 
Park, N. J. 


ProFressor Marston T. Bogert, head of the depart- 
ment of organic chemistry at Columbia University, 
has been appointed a member of the Board of Di- 
rectors of the Florida Research Institute, whose head- 
quarters are at Eustis, Florida. 


Cuester C. Davis, who organized the Montana 
State Department of Agriculture, has succeeded 
George N. Peek as agricultural adjustment adminis- 
trator of the Federal Government. 


REPRESENTATIVES of the Rockefeller Foundation, 
Dr. Paul F. Russell, of the Field Staff of the Interna- 
tional Health Division, and Dr. Victor G. Heiser, asso- 
ciate director, Professor W. W. Jameson, dean of the 
London Sehool of Hygiene and Tropical Medicine, and 
Dr. Fitzgerald, dean of the Toronto Medical School, 
will arrive in Colombo on January 4 and will visit, 
among other places, Madras, Caleutta, Delhi and Bom- 
bay. The object of the tour is to study various publie 
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health problems in which the foundation is interestej 
and gain some first-hand knowledge of medica] Wor 
in India. 


Dr. JoHN Beatti£, for the last six years ASSOCiate 
professor of anatomy at MeGill University, who y,, 
recently appointed to succeed Sir Arthur Keith ,, 
conservator and director of research of the Royal (\, 
lege of Surgeons, London, sailed for England on )). 
cember 14. 


Dr. Howarp T. Karsner, professor and director o 
the Institute of Pathology of the School of Mediciy, 
of Western Reserve University, delivered the Smith. 
Reed-Russell Lecture at the School of Medicine oj 
George Washington University, Washington, D. (. 
on December 19. He spoke on “Rheumatic Heart Djs. 
ease.” 


Dr. J. Parsons ScHAEFFER, professor of anatomy 
of the Jefferson Medical College, gave an address oy 
December 14 before the Thomas C. Porter Scientiti 
Society of Franklin and Marshall College, on “The 
History and Legal Aspects of Practical Anatomy.” 


Dr. GeorGe F. ReppisH, chief bacteriologist of the 
Lambert Pharmacal Company, of St. Louis, addresse( 
the Sigma Xi Club of the Massachusetts State College 
on December 14 on “Antisepties and Disinfectants.” 


Dr. Ropert M. Burns, assistant chemical directo: 
of the Bell Telephone Laboratories in New York, wil 
speak at the Carnegie Institute of Technology, Pitts. 
burgh, on January 26 on “The Corrosion of Metals.” 


Dr. FreDERICK C. LEONARD, chairman of the depart 
ment of astronomy of the University of California at 
Los Angeles and president of the Society for Researcl 
on Meteorites, gave an illustrated lecture on “Visitors 
from Cosmie Space” before the Astronomical Society 
of Pomona College on the evening of December 8. 


THE Bradshaw Lecture of the Royal College of Sur- 
geons was delivered by Professor A. H. Burgess 01 
December 14 on “Electro-surgery.” 


In January, 1934, Professor Reginald Aldworth 
Daly, Sturgis-Hooper professor of geology at Har- 
vard University, will deliver a series of lectures 00 
the Hepsa Ely Silliman Foundation at Yale Univer 
sity entitled “Planetary Changes in the Ice Age.’ 
Professor Daly will deliver eight lectures, as follows: 
“Tee-caps Past and Present,” “Recession of the Euro- 
pean Ice,” “Recession of the North American Ice,” 
“Mechanism of the Earth’s Deformation and Recoil,” 
“High Sea-levels of the Iee Age,” “Low Sea-levels 0! 
the Ice Age,” “Coral Reefs and the Ice Age,” “Survey 
of the Field.” The first lecture will be given at 4: 15 
p. M., in Strathcona Hall, on January 22. Succeeding 
lectures will come on January 23, 24, 25, 26, 29, 30 
and 31. 
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It is proposed to recognize, by some form of useful 
memorial, the distinguished work of Professor Sir Ed- 
ward Sharpey Schafer, who recently retired from the 
chair of physiology at the University of Edinburgh. 
The suggestion that meets with most favor is the es- 
tablishment of a lectureship to be called “The Sharpey 
Schafer Lectureship in Physiology.” Under this lee- 
tureship one lecture would be given annually (or bien- 
nially) in Edinburgh by a distinguished physiologist 
to be selected by the Faculty of Medicine. For this 
purpose a capital sum of approximately one thousand 
pounds is required, and subscriptions to the fund, 
limited to a maximum of five guineas each, are 
invited. The appeal is signed by the following: 
William Johnston Thomson, Lord Provost, City of 
Edinburgh; Sir Thomas Henry Holland, vice-chan- 
cellor, University of Edinburgh; Sir John Rose 
Bradford, University College, London; Sir Henry 
Hallett Dale, director, National Institute for Med- 
ical Research, and secretary, Royal Society; John 
Wheeler Dowden, president, Royal College of Sur- 
geons, Edinburgh; John Scott Haldane, fellow, New 
College, Oxford; Sir William Bate Hardy, director 
of food investigation, department of scientifie and 
industrial research; Sir Frederick Gowland Hop- 
kins, president, Royal Society and British Associa- 
tion; Sir Thomas Hudson Beare, dean of the Fac- 
ulty of Seience, University of Edinburgh; The Hon- 
orable Lord Sands, vice-president, Royal Society, 
Edinburgh; Sir Charles Seott Sherrington, professor 
of physiology, University of Oxford; Sydney Alfred 
Smith, dean of the Faculty of Medicine, University 
of Edinburgh; Robert Thin, president, Royal College 
of Physicians, Edinburgh, and Arthur Logan Turner, 
president, Graduates’ Association, University of Edin- 
burgh. 


THE Journal of the American Medical Association 
reports that the eightieth birthday, November 26, of 
Dr. Karl Sudhoff, professor emeritus of the history 
of medicine, University of Leipzig, was commemo- 
rated, November 27, by members of the Johns Hop- 
kins Medical History Club, in the lecture hall of the 
Welch Medical Library, Baltimore. Papers on the 
life and work of Dr. Sudhoff were read by Drs. 
Henry E. Sigerist, professor of the history of medi- 
cine, the Johns Hopkins University Medical School; 
Fielding H. Garrison, librarian of the Welch Medical 
Library and lecturer in the history of medicine; John 
R. Oliver, associate in the history of medicine, and 
Owsei Temkin, associate in the history of medicine. 
An exhibit of the work of Dr. Sudhoff was on dis- 
play. Dr. Sudhoff was director of the Institute of 
Medicine at the University of Leipzig from 1905 until 
his retirement in 1925, when he was succeeded by Dr. 
Sigerist. He practised in Germany more than thirty 
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years, was a Prussian sanitary councilor for four 
years, and was the first president of the German So- 
ciety for the History of Medicine. He is known as 
a translator of Arabian and Egyptian hieroglyphics 
and ancient Hebrew texts. Dr. Sudhoff delivered an 
address at the dedication of the Institute of the His- 
tory of Medicine at the Johns Hopkins University 
in 1929. 

AccorDING to Nature the annual conference of the 
Geographical Association will be held at the London 
School of Economics from January 3 to 6. The 
presidential address will be delivered by Professor 
P. M. Roxby, Rankin professor of geography in the 
University of Liverpool, on “China as an Entity— 
the Comparison with Europe.” Lectures will be de- 
livered by Professor J. D. Greene, Dr. J. H. Hutton, 
Professor G. C. Allen, Professor J. Coatman, Com- 
mander L. C. Bernaechi, Dr. 8S. W. Wooldridge, D. L. 
Linton and Professor Julian Huxley. Two diseus- 
sions have also been arranged: for teachers in pri- 
mary schools, on “The Place and Problems of Local 
Geography,” to be opened by Mr. J. C. E. Rogers; 
for secondary schools, on “Suggestions for a First 
School Certificate Geography Syllabus,” to be opened 
by Mr. J. A. Mortlock. 


THE next annual convention of the American Asso- 
ciation of Physical Anthropologists will be held in 
New York in the early part of May. It is being 
planned that the meeting should run concurrently 
with that of the American Society of Mammalogists, 
a joint session with that society having been proposed 
for papers dealing with Primates. 


THE nineteenth annual meeting of the American 
Association of Petroleum Geologists will be held at 
the Baker Hotel at Dallas, Texas, March 22, 23, 24, 
1934, 


At the recent annual meeting of the Royal Society, 
London, the council reported that the policy of ap- 
pointing Yarrow research professors has been emi- 
nently successful, but that the financial position of 
the Yarrow Fund is such that no appointment of a 
successor to Professor A. Fowler on his retirement 
should be made until the income of the fund justifies 
the reconsideration of the appointment of a third 
Yarrow professor; and that any surplus available 
should be added to the Yarrow Reserve Fund with the 
view of aiding any special research for which money 
is urgently required. 

THE plane and all the equipment used by Colone! 
and Mrs. Charles A. Lindbergh on their recent 30,- 
000-mile survey flight, in which they crossed both the 
North and South Atlantic and visited twenty-one 
countries, has been presented by them to the Amer- 
ican Museum of Natural History. The plane is the 
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same in which the Lindberghs established a new trans- 
continental record in April, 1930, and in which they 
flew to the Far East the following year. Until the 
proposed Geographical Hall is built the plane and its 
equipment will be installed in the Hall of Ocean Life. 


The New York Times writes that on December 22 
Rear Admiral Richard E. Byrd, “halting the southerly 
drive of his flagship along the 150th meridian, when 
the pack accumulating ahead seemingly threatened to 
bar further progress, ordered the ship to retreat a 
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little to find open water, put his giant seaplane over 
the side and renewed the southern assault by air, 
Before he turned back the flight carried him to Lati- 
tude 70 degrees south, surpassing by 350 miles the 
record southing attained by Captain Cook on this 
meridian in 1773. The area of vision within the range 
of the plane, together with the corridor already 
opened by the flagship after it, too, had broken past 
Cook’s track, brought to approximately 30,000 square 
miles the total amount of unexplored sea opened up 
by the expedition in its first operations.” 


DISCUSSION 


NAMES FOR THE HYDROGEN ISOTOPES 


In a recent issue of Science, Professor R. W. 
Wood has suggested that the heavy isotope of hydro- 
gen be named bar-hydrogen and suggests the symbol 
H. He also further suggests that the compounds 
containing the heavy isotope be referred to as Benzol, 
Ammonia, and so forth. It is interesting that we 
considered exactly this name and symbol before we 
published the suggestion of the name deuterium for 
the heavy isotope, and protium for the light isotope. 
One difficulty with many of these names which has 
been overlooked by Professor Wood is that there are 
not two varieties of water, two of ammonia, two of 
benzene, and so forth, but there are three waters, four 
ammonias and thirteen benzenes. No matter what 
name is finally given to the heavy isotope, there will 
be no simple way of naming these complicated com- 
pounds. In fact, if there were only two waters, two 
ammonias, and so forth, the names “light water,” 
“heavy water,’ “light ammonia” and “heavy am- 
monia” would be very satisfactory indeed. 

The real difficulties arise when we try to name such 
compounds as H'H?, NH'H?,, NH’,H?, C,H’,H?,, 
and so forth. Using the names suggested by us, these 
would be called protium-deuterium, mono-protium 
di-deuterium nitride, di-protium mono-deuterium 
nitride and tetra-deutero benzene, respectively. If we 
use the name bar-hydrogen, it will be necessary to 
devise similar rather complicated names for these 
compounds, and we really think, from the standpoint 
of simplicity, there is very little advantage to be given 
to one set of names over another. 

Professor Wood objects to the treatment of the 
heavy isotope of hydrogen as a distinct element, but 
from our conversations with a number of organic 
chemists where this problem is the most serious, it 
appears almost necessary to name some of these com- 
pounds as though the deuterium were a foreign ele- 
ment. Thus the compound CH’,H? might be called 


deutero methane, just as the compound CH?*,Cl may 
be called chloro methane. This method of naming 
does not place the two isotopes of hydrogen on the 
same footing, but regards the second isotope of hydro- 
gen as a foreign element, but this will be true regard- 
less of the name of the second isotope. Moreover, the 
name bar-hydro as a combining term for naming such 
compounds would probably be confused with the term 
hydro in common use. Perhaps the term bar-hydro 
would be contracted to bar or baro, in which case the 
combining term would be that which would naturally 
be derived from the name barogen, another name con- 
sidered by us and frowned upon by our friends on 
whom we practised it. Because of these difficulties, 
we do not believe that there is any great advantage 
in Professor Wood’s suggestion of bar-hydrogen over 
that of deuterium as a name for the isotope, and in 
fact feel that the name deuterium is better. 

The question of a symbol for the heavy isotope is a 
troublesome one, and Professor Wood’s suggestion has 
certain advantages. We may say that we have found 
it convenient to refer to the symbols of the compounds 
such as those written above, by agreeing to refer to 
the superscript first and the subscript second. Thus 
the compound NH’,H?, can be read N, H, one, two, 
H, two, one. We have considered other suggestions 
for symbols, as, for example, the use of D for deu- 
terium, but we have found that the formuda ND, for 
the ammonia containing the heavy isotope and similar 
formulae for other compounds do not appeal to us. 
After all, the heavy isotope of hydrogen is also hydro- 
gen. Such a symbol as this has the disadvantage of 
making the heavy isotope of hydrogen a distinct 
element. We still think that the symbols H' and H? 
are the best choice because they fit into the general 
scheme of symbols for other isotopes. Recent work 
of Lewis indicates that the oxygen isotopes may be 
separated by distillation in appreciable quantities. 
What system of bars can possibly be devised to refer 
to the nine varieties of water? Little confusion will 
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result if we agree to read the superscript first and the 
subseript second, as suggested above. 
Haroup C. Urey 
F. G. BricKWEDDE 
G. M. 
DEPARTMENT OF CHEMISTRY 
CoLUMBIA UNIVERSITY 
AND 
BuREAU OF STANDARDS 


SUGGESTED NOMENCLATURE FOR HEAVY 
HYDROGEN AND ITS COMPOUNDS 

Tue suggestion of Professor Wood in the issue of 
ScrencE for December 8 to designate heavy hydrogen 
atoms by the term “bar-” will not meet the complica- 
tions which will arise when organic compounds of this 
substance are prepared. Thus 12 “bar-benzols” are 
possible, depending on the number of heavy hydrogen 
atoms in the molecule. It is almost inevitable that 
some special name will have to be given to the heavy 
hydrogen atom in order to incorporate that name in 
suitable form in the names of organic compounds. 
“Deuterium” would seem to be as good a name as any. 
In this laboratory we are much interested in the highly 
symmetrical molecule, neopentane (tetramethylmeth- 
ane). “Bar-neopentane” might apply to any of 34 
theoretically possible compounds. When we are suc- 
cessful in our attempts to make a neopentane con- 
taining one heavy hydrogen, we shall call it either 
“deutero-neopentane” or “neopentyl deuteride.” 

FrANK C. WHITMORE 
THE PENNSYLVANIA STATE COLLEGE 


LIGHTNING PROTECTION FOR TREES 


On page 507 of Science for December 1, 1933, 
there appears a discussion on lightning protection for 
trees by Professor J. B. Whitehead, which lays down 
four principles upon which Dr. Whitehead believes 
that scientists are generally agreed. Two of these 
principles are in such violent contradiction to the 
views of most present-day specialists on this subject 
that I think attention should be called to the matter. 
The two principles are stated as follows: 


(1) The protective value of a lightning rod is in its 
ability to discharge continuously and so prevent an ab- 
normal rise of potential gradient as related to an over- 
head cloud. 

(3) The points of a lightning rod should be relatively 
sharp to permit steady leak and suppression of the high 
potential gradient. 


Experiments upon a laboratory scale give some 
justification for the idea that the point discharge will 
prevent the building up of sufficient potential to cause 
a disruptive discharge. Upon the scale met with in 
nature, the point discharge appears utterly incapable 
fo prevent such an upbuilding of potential, which 
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often occurs in a very short time. Professor White- 
head recognizes that the many dozens of points on the 
top of the Washington Monument have been unable 
to prevent it from being frequently struck. 

Most of those who have given considerable study to 
this problem recognize that the discharges from the 
points of lightning rods have little, if any, value in 
preventing a stroke of lightning, and that it is not 
important that the points should be sharp. 

The National Fire Protection Association, the 
American Institute of Electrical Engineers and the 
National Bureau of Standards have had committees 
working on this problem for many years and a Code 
for Protection against Lightning has been produced, 
which has the approval of these bodies and also of 
the American Standards Association. The 1932 edi- 
tion of this code contains the following statement: 


The sole purpose of lightning rods .. . is to protect a 
building in case a stroke occurs, there being no evidence 
or good reason for believing that any form of protection 
can prevent a stroke. 


The first principle stated by Professor Whitehead 
was at one time widely held but is now thoroughly 
diseredited. 

General experience with lightning rods indicates a 
high degree of protection. The differing opinion as 
to the value of the lightning rod now exists mainly in 
the minds of those who have not investigated actual 
experience with such installations. Failure to protect 
is usually found to follow failure in proper installa- 
tion or maintenance. A typical cause of failure is a 
discontinuity in the conductor which makes connee- 
tion to the ground. 


M. G. Luoyp 
BuREAU OF STANDARDS 
WASHINGTON, D. C. 


BRACHYCEPHALY AND GLANDULAR 
BALANCE 


In delving into ethnic geography, I have been 
struck by the fact that certain regions which have 
been breeding grounds of brachycephals are also con- 
spicuous areas of endemic goiter. Searching further, 
I have found indications that certain other areas, con- 
spicuous for brachycephaly, are reported as noticeably 
goiterous, although not included in the common lists. 

It is common knowledge, moreover, that individuals 
who have removed from a non-goiterous to a goiterous 
area are much more subject to goiter than are the 
natives. Whether individuals of stocks which have 
resided in a goiter area for only a few generations 
are more subject to goiter than are auchthones, is 
not reported; but there are some indications that this 
is true. If so, certain other regions, agreeing in gen- 
eral character with goiter areas, but into which there 
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has been no recent immigration, may also be suspected 
of being potential goiter areas. 


Adaptation to environmental conditions through 


natural selection is sufficiently well established. There 
is no great difficulty in assuming, tentatively, that a 
stock, glandularly maladapted to a given environmen- 
tal condition, may become so in from fifteen to thirty 
generations. The selection may operate through de- 
' erease in fertility, or through greater mortality of 
adolescents; neither of which would be as operative 
in civilized as in uncivilized modes of life. 

It is not credible that the only disturbance in indi- 
viduals affected by endemic goiter is thyroid. On 
general grounds, it is rather to be assumed that the 
balance, or pattern, of the system of endocrine glands 
is disturbed. Growth is manifestly controlled by the 
endocrines; and the checking of growth is similarly 
controlled. That the head-form is a growth-charac- 
teristic has already been indicated by Wissler. It is 
possible, then, that brachycephaly is a result of glan- 
dular adaptation to an environment of a certain sort. 
This environment may be one which is characterized 
by iodine deficiency: the actual nature of the condi- 
tion, however, is not important for the present point. 

This assumption seems to clear up some of the 
problems of head-form. It complicates others. Where 
an ancient brachycephalic population is overlaid by 
a later dolichocephalic one, there may be an actual 
continuity of the stock. On the other hand, continua- 
tion of a brachycephalic type over a long period in 
certain areas would indicate a series of immigrations. 
The possibility that the assumption is true seems to 
me of far-reaching importance. The different Negro 
types in Africa and the different American Indian 
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types would receive an interpretation differing fyoy, 
the conventional one. 

In the case of immigrants into a goiter area, jt 
would be suspected that long-heads would, on thp 
average, be more susceptible than round-heads. They. 
would not be a sharp separation on this point, hoy. 
ever. I do not know of any report on goiter cage; 
which would throw light on this point. Length of 
ancestral residence in a goiterous or potentially goiter. 
ous area would be the point of maximal importance. 

When stocks adapted to goiter regions migrate into 
non-goiterous areas, they might or might not be mal- 
adapted to the new condition; but in either case the 
iodine factor (or whatever distinguishes a non-goiter 
area) might cause a change in the glandular pattem, 
and a lengthening of the head, among other changes 
in growth characteristics. Apparently, this change 
would proceed more slowly than the converse change, 
although Boas’ investigations indicate that it may not 
be very slow. 

There are other directions of investigation open, if 
our assumption is taken seriously. For example, psy- 
chologists are well aware that the feeble-minded class 
includes many different types, and that those of the 
same Intelligence Quotient or same Mental Age vary 
greatly in their actual intelligences as well as in other 
characteristics. Glandular bases for some of these 
types have been suggested. It would seem useful to 
have more complete anthropometric studies of the 
feeble-minded, with particular reference to cranial 
indices, which, however valueless ethnically, may turn 
out to be useful in the differentiation of these types. 

Kyigut Dunwap 

THE JOHNS HopkKINS UNIVERSITY 


REPORTS 


THE WORK OF THE WEATHER BUREAU. II 

THE two most important recommendations of this 
committee are: (1) That provision be made at once 
for extending the so-called air-mass analysis method 
over the United States, through the cooperation of 
the Weather Bureau, the Army and the Navy, as 
outlined below. (2) That the whole system of record- 
ing and reporting meteorological data in aid of fore- 
casting be consolidated under the Weather Bureau 
(except for the activities necessary to the Army and 
the Navy). 

(1) During the last decade there has been very 
rapid progress in Europe in the development and 
general use of air-mass analysis methods. These re- 
quire a knowledge of temperatures, humidities. and 
pressures aloft as well as on the surface, but thus far 
no systematic attempt has been made to obtain at a 
given time upper-air measurements of these aerologi- 


eal conditions at a considerable number of stations 
seattered systematically throughout the country so as 
to make possible the drawing of a daily upper air 
map of the whole country similar to the surface maps 
now provided by the Weather Bureau. Hence, as 4 
first step toward the general adeption of air-mass 
methods of weather analysis in the United States a 
network of aerological stations must be established at 
advantageous points throughout the country. The 
present pilot balloon network seems adequate. ‘The 
number of these aerological stations for observing the 
temperature, humidity and pressure aloft should be 
increased to twenty or twenty-five. This might read- 
ily be accomplished through the cooperation of the 
Army and the Navy with existing Weather Bureau 
aerological stations, without greatly increasing present 
expenditures. This is possible because of the fact 
that the Army and the Navy are equipped with 
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planes, pilots and fuel and may make daily flights of 
the desired nature without exceeding their training 
pudget. 

The map, provided in Appendix A, indicates ex- 
isting facilities which include those of the Weather 
Bureau, the Army, Navy and the Massachusetts Insti- 
tute of Technology. This will serve as a foundation 
upon which to build an efficient aerological network. 
The Army and Navy stations are more or less fixed, 
but those of the Weather Bureau may be shifted to 
fll in the gaps. For this work to be effective the 
Army and Navy should conduct soundings with the 
Weather Bureau instruments in accordance with 
Weather Bureau instructions and as a definite routine. 

One ascent daily from the aerological stations 
would be sufficient, the data obtained to be filed for 
transmission with weather map signals at a specified 
time. Early morning flights are preferable in order 
to avoid radiation effects as much as possible; how- 
ever, on the Pacifie Coast this might prove impracti- 
cable during the foggy months. 

At present only two master synoptic charts are 
drawn daily by the Weather Bureau, one at 8:00 
a. M., E.8.T., and the other at 8:00 p. m., E.S.T. It 
would be extremely valuable to increase this number 
to four if possible, or to at least three. The latter 
could be accomplished without much additional ex- 
pense, particularly if teletype communications are 
established. These additional maps might be drawn 
at 2:00 p. m., E.S.T. and 2:00 a. m., E.S.T. A 2:00 
P. M. map would prove especially valuable and would 
probably be most convenient for the utilization of 
upper-air data. It ais practically certain that the 
fourth map (2:00 a. M.) would eventually be found 
essential for satisfactory analyses. If not used im- 
mediately at 2:00 a. M. it could be used with the 
8:00 a. M. map for the morning analysis of weather 
developments during the night. This practise is used 
in several of the best European meteorological insti- 
tutes, where four to seven maps daily are found to 
be essential for detailed analyses. Consideration 
should be given to having the American maps syn- 
chronous with the European maps to provide a sy- 
noptie pieture of the Northern Hemisphere in the gen- 
eral interest of future long-range forecasting. 

For aviation forecasts, airways advices, etc., obser- 
vations and reports are necessary every three hours or 
oftener over certain regions. This is a regional sys- 
tem, each region covering much less area than the 
general weather map area. Reports are collected and 
disseminated, each region for itself, allowing some 
overlap into contiguous regions. 

If air-mass methods of analysis are to be under- 
taken more pertinent surface data must be made avail- 
able and meteorological instruments at the various 
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stations throughout the country should be given a 
more uniform exposure. Since urban exposures are 
rather unsatisfactory, due to radiation and turbulence 
effects, it is suggested that ail instruments, the read- 
ings of which are to be used in the mapping, be 
placed at airports, since these are usually better 
situated for this purpose. At present the Weather 
Bureau has found it necessary to maintain a full staff 
at about fifty important airports in addition to the 
staff at the city offices. With removal of some of 
these instruments to airport sites this overlapping 
could be eliminated to some extent. Where present 
urban exposures are discontinued considerable change 
in existing climatological data might result. This 
condition could be remedied by retaining such urban 
exposures for a year or possibly longer in order to 
calculate a correction coefficient. Furthermore, the 
climatological value of urban exposures is doubtful, 
since the data are affected greatly by the growth of 
the cities. 

The data now collected from Weather Bureau sta- 
tions should be augmented to include the additional 
information required by the modern methods of 
analysis and forecasting. More frequent and more 
detailed ocean weather observations are highly desir- 
able. The present telegraph code system will prove 
cumbersome for this purpose, and adoption of a modi- 
fication of the International numerical code is recom- 
mended. 

Aerological data should include: station, time of 
ascent, altitudes, temperature and humidity data at 
the ground and at each critical point. These data 
should be transmitted in a form which could be used 
without delay in the construction of a thermodynami- 
eal diagram which would present a picture of air- 
mass vertical structure. The evaluation of original 
data should be done at the aerological stations, thus 
eliminating similar elaborate calculations at all sta- 
tions constructing synoptic charts. The metrie system 
of units in the recording and transmission of all data 
is recommended in so far as it may be practicable. 

(2) A modern weather service is impossible with- 
out a fast communication system by which frequent 
reports from a wide area may be collected, combined 
and redistributed for preparation of weather maps 
and forecasts by any system that is economical, rapid 
and efficient—by telegraph, telephone, teletype, radio 
or all these agencies combined. The teletype-writer 
now used by the Department of Commerce has proved 
extremely efficient both in speed and reliability and 
will need to be continued for the trunk-line services, 
but in so far as the meteorological service is concerned 
it should clearly be under the Weather Bureau. The 
combination of this service with the Weather Bureau's 
telegraph service would certainly eliminate much 
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present duplication and consequently reduce costs. 
The communications problem is intricate and an eco- 
nomical solution can be worked out, making use of 
all facilities, only under the direction of a single head. 

In addition to the two major recommendations 
made above—recommendations which involve much 
cooperation between Government departments and 
very considerable reorganizations but little, if any, 
additional expenditures—the committee further rec- 
ommends that the number of daily weather maps and 
general forecasts be immediately increased from the 
present number of two to at least three and very 
preferably to four. The Weather Bureau has already 
taken action looking to the allotment of $350,000 from 
the Public Works Fund to cover the expense of this 
proposed expanded service. This need has long been 
felt and urged. 

The committee further recommends a certain decen- 
tralization of the general forecast work of the 
Weather Bureau by the establishment of more numer- 
ous district forecast centers in place of the five now 
existing, with the ultimate assignment of a trained 
meteorologist to each of the principal airports to col- 
lect weather observations hourly from the airway sta- 
tions, to maintain a detailed corrected district weather 
map, and to offer to aviation and local industry a 
short-range weather forecast service for his district. 

The committee further recommends that, although 
the air-mass analysis method unquestionably makes 
short range forecasts much more reliable, there should 
be an extension of climatological work which looks 
toward long-range forecasting. Contributing to this 
end is a ealculation of climatological data by the 
various stations through the country that takes into 
account the frequency of occurrence of the various 
air-masses at all stations, inasmuch as they form a 
major component of the climate. Up to the present 
time statistical methods have formed the basis for 
such forecasts, and although high correlation coeffi- 
cients have been obtained in some cases for short 
periods of time, they have proved unsatisfactory for 
forecasting purposes. New developments in air-mass 
theory and practise should be followed closely with a 
view to arriving at a better understanding of this very 
important problem. 

An effort should be made to obtain the cooperation 
of other countries in the northern hemisphere, par- 
ticularly Canada, Mexico and Russia (Siberia) in 
securing appropriate meteorological data which will 
disclose the movements of major air-mass over all 
these areas, in the interest of increasing the time 
range of weather forecasting. 

The committee further recommends that the transi- 
tion from our traditional system of weather forecast- 
ing to a new one using methods of frontal and air- 
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mass analysis be made with caution in order that th 
present valuable service may not be jeopardizeq 
Personnel with the requisite training are not at one 
available and must be trained gradually and th 
change made step by step. For example, it is sug. 
gested that one of the five present forecast centey, 
be started on frontal analysis methods, under diree. 
tion of the most competent man, trained in air-mag, 
analysis, who may be available, and that forecaster; 
be tested and apprenticed there before practising else. 
where. About five years might be devoted to the 
extension of the new method generally to perhap; 
seven additional stations, resulting in the eventug| 
development of twelve separate forecast centers. 

The committee further recommends that a system 
of “postgraduate” training for Weather Bureay 
meteorologists be inaugurated. It is certainly true 
that the personnel of the bureau who are to be given 
the responsibility of forecasting for all lines of indus. 
trial and commercial activity should receive thorough 
instruction in the more modern methods, and some 
plan should be devised whereby those men who 
already have a good basic training in meteorology, 
physics and mathematics and have shown some prof- 
ciency in the actual work of forecasting are detailed 
for a period of six months or a year to an institution 
of recognized leadership in this field, for such instrue- 
tion. The expense of this instruction would not be 
large. Also, a system of “exchange” with meteorolo- 
gists of outstanding foreign meteorological institutes 
should be worked out, and an effort made to maintain 
a strong technical staff at Washington and at a few 
of the leading field stations, in order to keep fully 
abreast of important developments in the field of 
meteorology and to conduct original investigations 
designed to increase the effectiveness of the service to 
all lines of industrial and commercial activity. 

The committee further reeommends that closer con- 
tact be maintained between directing officials at the 
Central Office in Washington, D. C., and the personnel 
at the various field stations throughout the country 
than at present obtains. The benefits from such con- 
tacts, in maintaining a high standard of morale and 
in developing a common understanding of the diverse 
needs to be served and of the problems to be attacked 
in serving those needs, will repay many-fold the com- 
paratively small cost involved in travel. 

. The committee further recommends that a perma- 
nent Weather Bureau Committee, composed of four 
or five of the outstanding scientists of the country, 
be set up, the functions of which shall be to keep con- 
tinually in touch with the work of the Weather 
Bureau, to be called into conference at least once a 
year, and oftener if need be, to advise on matters of 
weather service and policy, and to assist in presenting 
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the claims of the weather service both to the Govern- 
ment and to the public. Immediate questions which 
should engage the attention of this advisory commit- 
tee would be: (1) The proper location and distribu- 
tion of aerological stations; (2) the training of per- 
sonnel; (3) the testing, selection and development of 
the most suitable aerological instruments; (4) re- 
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search projects, particularly those looking toward the 
development of long-range forecasting methods. 
IsaAIAH BOWMAN 
Karu T. Compton 
CHARLES D. REED 
Rosert A. MILLIKAN, Chairman 


WASHINGTON, D. C. 
NOVEMBER 13, 1933 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE PNEUMATIC PULSATOR 


THE apparatus here described can be used with any 
type of laboratory apparatus in which it is desired to 
(1) move a fluid into and out of a vessel, or (2) to 
intermittently move a liquid in a given direction. 
Both types of fluid movement are used in the gas 
analysis apparatus at Davis! (the pneumatic pulsator 
has replaced the water-wheel pulsator formerly used). 

Essentially, the pulsator has but one moving part. 
This is the valve mechanism, which is, in effect, two 
three-way stop-cocks so arranged as to operate simul- 
taneously. This part of the apparatus is made of a 
steel-jacketed bronze bushing and snugly fitting shaft. 
The bushing is drilled with six holes, four of which 
are tapped and fitted with metal tubes. The shaft is 
drilled to correspond with the bushing, the holes hav- 
ing the same relative positions as those of the plugs 
of three-way stop-cocks. The bushing is stationary, 
while the shaft is movable, like the plug of a stop- 
cock. The construction of the valve mechanism is 
shown in the sketch. 

To a metal arm fastened to the shaft are suspended 
two leveling bulbs, connected together by rubber tub- 
ing and partly filled with mereury. The arm A is 
prevented from rotating too far in either direction 
by rubber-cushioned metal bumpers (not shown in 
sketch), which are located just above the ends of the 
arm. 

A metal weight is mounted at center of arm so that 
it shifts the center of gravity with each partial revo- 
lution of the arm, thus assisting in bringing the valve 
into ¢orrect position at the end of each partial revolu- 
tion. 

Suction is furnished by an ordinary filter pump 
attached to a water faucet. Both the pulsator and the 
filter pump are connected to a five-gallon bottle which 
is in turn connected by glass tubing to a second bottle 
twelve feet below, in such a way that an excess of 
suction pulls water up into the first bottle, whereas 
insufficient suction is compensated for by the pull of 
the water column which tends to run down into the 
lower bottle. The battery of bottles compensates for 
continuous small variations which occur in water pres- 

1M. Kleiber, ‘‘Contribution to the Method of Gas 


Analysis for Respiration Trials,’’ Jour. Biol. Chem., 101: 
3, p. 583, August, 1933. 


sure, and at the same time makes possible a smaller 
stream of water through the suction pump than would 
otherwise be required. 


Reduced 
Pressure 


Fig. 1 


EXPLANATION OF SKETCH 


V, Projection of valve. Reduced pressure is drawing 
mercury into B, as shown in section of valve V; 

VY, Cross-section of valve. B, is in its upper position. 
B, is open to room air and mercury is allowed to 
flow back into B, 

V, Cross-section of valve. B, is in its lower position 
and B, subjected to reduced pressure drawing mer- 
cury up into B, 

T, Tube carrying pulsations. Connection to be made 
here to tube leading to apparatus. 

T, Reduced pressure connection. 

W Weight mounted on moving arm to assist in bring- 
ing holes in shaft opposite holes in bearing. 

A Arm fastened to shaft-supports leveling bulbs. 

B,and B, Leveling bulbs. 
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The principle of operation is very simple. When 
at rest the unstoppered leveling bulb B, is in the lower 
position. When suction is turned on, mercury is 
pulled up into the stoppered bulb B, until the weight 
of this bulb becomes greater than that of the lower 
bulb. The upper bulb then descends, but does not 
reach a position as low as the highest position of the 
lower bulb. The partial rotation of the arm caused 
by the change in weights brings the valve to such a 
position that room air is free to flow into the stop- 
pered bulb, and as a result of the increased pressure, 
mereury flows downward into the lower bulb. The 
shift in weight now pulls the lower bulb to its bottom 
position and changes the relative positions of the 
valve openings so that they are again in the same 
position in which they were at the beginning of the 
eyele. One set of valve openings actuates the pulsator 
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itself, while the other produces changes in pressure jy 
the tubing connected with whatever apparatus the 
pulsator is being used to run. 

The pulsator can be easily and cheaply constructed, 
and most of the materials used are available in any 
laboratory. It is clean, quiet in operation, and can be 
placed anywhere out of the way. During the past 
few months the one now in use has been in operation 
almost daily and has required almost no e¢are aside 
from weekly lubrications with vaseline. 

The pulsator is adjustable through a wide range 
of speeds, ranging from very rapid to very slow 
pulsations. For use with the gas analysis apparatus 
the optimum speed has been found to be about four 


pulsations per minute. 
C. F. WINCHESTER 


UNIVERSITY OF CALIFORNIA 
Davis, CALIF. 


SPECIAL ARTICLES 


EXPERIMENTAL TRICHINOSIS IN CHICKS 

WHILE it is generally known that Trichinella 
spiralis will develop to the adult stage in the intestine 
of birds, the development of muscle larvae from oral 
infection, so far as we are aware, has never been 
observed. 

In the present study mature Trichinella larvae have 
been demonstrated consistently in the musculature of 
chicks fed infective material. It is believed that 
failure heretofore to demonstrate this stage of the 
parasite in this host is due to the method of search 
employed (that of direct microscopic examination). 

In the first of the present experiments, eight two- 
day-old chicks were fed thousands of isolated infective 
Trichinella larvae. On the first day after infection, 
one of the chicks was killed and a thorough search 
of the intestine was made for the parasite. A few 
young adults were found in the lower portion of the 
small intestine. Forty-five days after the infective 
feeding, two of the chicks died of a coccidial iniection 
(diagnosed Himeria tenella by Dr. E. Elizabeth 
Jones). A careful microscopic search of muscles 
failed to reveal any evidence of trichinosis. The 
white and dark meat were removed separately, then 
ground and treated by artificial peptie digestion. In 
the concentrated sediment from each, about two hun- 
dred fully developed Trichinella larvae were found, 
many of which were inactive and appeared lifeless. 
The remaining five chicks were killed a few days later. 
None showed infection by direct microscopic examina- 
tion, but a few dead larvae were obtained from each 
chick by the digestion method. 

It was thought that the lightness of the infections 
might be due to a mechanical destruction of a large 


number of larvae during their passage through the 
gizzard. To determine whether ingested larvae may 
thus be destroyed, a ten-week-old chick was fed 
thousands of isolated Trichinella larvae, and its 
droppings during the following three hours were col- 
lected for examination. In the intestinal discharges, 
numerous broken and mangled larvae were found, as 
well as many coiled larvae, which responded slug- 
gishly to warmth. The chick was then killed and the 
entire intestinal tract examined. Active, uninjured 
larvae were found in the crop and proventriculus. In 
the gizzard and throughout the small and large intes- 
tine, however, many crushed forms and pieces of 
larvae were found along with others which were 
apparently unharmed. It is evident from these results 
that a large number of Trichinella larvae are de- 
stroyed in the gizzard of birds. 

In the following experiments, it was hoped to estab- 
lish a sufficiently heavy muscle infection whereby its 
nature could be studied. Four eleven-day-old chicks 
were etherized, and well over a thousand Trichinella 
larvae liberated from their cysts by the ingestion 
method were injected directly into the lumen of the 
jejunum of each. Three days later one of the chicks 
was killed. Numerous adult males and females with 
eggs in the uterus were found in the middle portion 
of the small intestine. The three remaining chicks 
were killed and examined fifty-four days after injec- 
tion of larvae. Direct microseopie examinations of 
the muscles were negative. A few brownish dead 
larvae were obtained from each by the digestion 
method. From these results it is evident that the 
protective mechanism of chickens against trichinosis 
is not centered solely in the gizzard. According to 
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the observations of Ransom’ and our own,” artificial 
digestion has no apparent injurious effect upon living 
trichinae. One may conclude, therefore, that most of 
the larvae are destroyed after dissemination in the 
body. The manner in which they are destroyed re- 
mains unknown, since, in no instance, have we been 
able to find the parasite in situ. 

Feeding experiments were not undertaken with 
trichinous chick muscle because of the exceedingly 
light infeetions in all birds. It is likely that our 
method of examination is more reliable for demon- 
strating the presence of larvae than the feeding of 
muscle to experimental animals, for with the digestion 
method practically all the larvae, including degener- 
ated ones, in a given amount of muscle are made 
apparent. 

At no time did any of the chicks show discomfort 
or ill effeets from the infections with Trichinella. 

It may be concluded that Trichinella larvae occa- 
sionally invade and develop in the musculature of 
fowl. They have never occurred in sufficient numbers 
as to be microscopically demonstrable, so that their 
situation in relation to the muscle fiber is unknown. 
In this host the life of the larvae is evidently short, 
for a large proportion of those found appeared life- 
less or degenerated. It is doubtful that infection 
from this souree ever occurs. 

Donatp L. AUGUSTINE 

MEDICAL SCHOOL AND SCHOOL 

or PuBLic HEALTH 
HARVARD UNIVERSITY 


PRELIMINARY NOTE CONCERNING THE 
APPEARANCE OF EXPERIMENTAL DER- 
MATITIS (PELLAGRA) IN RATS! 

PELLAGRA, until comparatively recently, has been 
regarded as a food poisoning and attributed to the 
use of maize or Indian corn as a food. 

After other theories were thought to have been the 
cause of pellagra, Goldberger in 1925 reported that 
there was concerned a heretofore unrecognized or 
unappreciated dietary factor which he designated as 
factor P-~P, and which he believed played the essen- 
tial réle in the prevention of pellagra. His factor 
was later identified as vitamin B, or G. 

Yeast, which is rich in this factor, proved effective 
in the treatment of pellagra cases and has become 
more or less routine treatment for the disease. How- 
ever, this does not explain the high incidence of 
pellagra among people on maize or yellow corn. 

Ethel Browning, in her monograph on the vitamin, 
says that “Mellanby’s investigation (1930) into the 
toxie factors in cereals opens up a further interesting 

1Jour. Agric. Res., 5: 819, 1916. 

2 Amer. Jour. Hyg., 17: 697, 1933. 


1From the Laboratory of Physiological Chemistry, 
Teachers College, Columbia University, New York City. 
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speculation, which may reconcile the conflicting re- 
sults. He suggests that maize may contain a toxic 
factor which may be prevented from exercising its 
pellagra producing capacity by the presence of a 
protective factor of the nature of a vitamin, or pos- 
sibly two vitamins—B, and A.” 

From a series of experiments carried on at Teachers 
College, Columbia University, it was suggested that 
this factor which Mellanby thinks caused toxicity 
might be B,. These experiments showed that the 
pellagra producing capacity was not so much a ques- 
tion of low B, (G) as it was of low or subminimal 
amounts of B, (G) coupled with high or adequate B,. 

Animals were fed a B, and B, free diet. In one 
series the B, was normal, constant and the B, graded 
from subminimal to high, and in the second series the 
B, fed was normal, constant and the B, graded the 
same as above. It was found that when the B, was 
low or subminimal and B, adequate or high, pellagra 
developed more uniformly in practically all cases and 
with little variation in the number of days in the 
appearance of dermatitis. 

These experiments would explain the appearance of 
pellagra on a diet of maize or any other of the whole 
cereals. They are rich in B, and low in B,, and a 
continuous diet of such cereals supplemented with 
other foods containing little or no B, would produce 
pellagra if compatible with the theory. 

A synthetic diet was used in the foregoing experi- 
ments. A series is now being run with an adequate 
diet, except that vitamin B, (G) has been destroyed 
by irradiation. Results are apparently comparable to 
the first series. Details of the experiment will be re- 
ported later. 

MINERVA KELLOGG 
WatrterR H. Eppy 


CONTROL OF DOWNY MILDEW DISEASE 
OF TOBACCO THROUGH TEMPERATURE 
REGULATION 

THE downy mildew or blue mold disease of tobacco 
caused by Peronospora hyoscyami DBy. has in the 
past two years become recognized as a very serious 
problem to tobacco growers in this country. This 
disease has long been destructive in Australia and no 
effective means of control are known. Among many 
suggestions made we find the possibility of tempera- 
ture regulation mentioned and since the disease at- 
tacks the plants while they are still in the beds this 
would be a practicable measure. 

In the Farmers’ Handbook, 5th edition, published 
in 1929 by the New South Wales (Australia) Depart- 
ment of Agriculture, it is stated, “Experiments con- 
dueted by the department during the past few years 
indicate that if the temperature of the seedlings is not 
allowed to fall below 45 degrees F. and the surround- 
ing air does not become humid, blue mold does not 
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make its appearance.” This conclusion, however, was 
discredited by Angel, who found that infection could 
be secured at temperatures as high as 31 degrees C., 
and he concludes, “It is, therefore, useless to attempt 
to control the disease by temperature modification 
only, as the plants are susceptible even at those tem- 
peratures that are much higher than the optimal for 
growth.” 

In our experimental approach to this problem it 
was recognized that at least three phases of the dis- 
ease might be affected by temperature: (1) The pro- 
duction of conidia, (2) spore germination and infec- 
tion, (3) subsequent development of the fungus in 
the host tissues. 

In studying the influence of temperature on sporu- 
lation it was first established that this occurs in the 
early morning, and that this was not associated with 
light, since leaves held in complete darkness also 
sporulated about the same time. The conidiophores 
begin to grow out through the stomata on the under 
leaf surface just before dawn, and mature conidia can 
be gathered between 5 and 6 a. M. Sporulation, how- 
ever, was not observed when the minimum tempera- 
ture remained above 70° F., regardless of the maxi- 
mum temperature, and in controlled temperature 
experiments good sporulation was only secured with 
temperatures ranging from 50 to 65° F., with a well 
defined optimum around 60-62° F. Furthermore, the 
temperature of the day previous was found to have 
an effect, and abundant sporulation was not secured 
with maximum day temperatures of 85° F. and above. 
Destructive outbreaks of the disease were invariably 
associated with periods of abundant sporulation. 

Our studies of spore germination and infection 
yielded results comparable to those reported by Angel 
and indicated that infection was possible over a range 
of temperatures from 35 to 88° F. 

Studies of disease development subsequent to infec- 
tion, however, also yielded results of interest. With 
day temperatures rising above 85° F. and dropping 
to 70° or above at night, the fungus invaded only a 
small leaf area and quickly caused round, white 
lesions up to 4 inch in diameter. These lesions made 
no further development and plants of fair size usually 
suffered no injury of consequence from such infec- 
tions. However, when the day temperature did not 
go above 80° F. and the night temperature dropped 
to around 60° F., the fungus, following penetration, 
continued to spread through the leaf tissues, but with- 
out any destruction of tissues until about a week after 
inoculation. Then sporulation would occur over large 
portions of the leaf area, to be followed by the death 
of these parts. High temperatures consequently, 
while they do not inhibit infection, do prevent disease 


1 Australian Council for Scientific and Industrial Re- 
search, Bul. 65, 1932. 
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spread by preventing sporulation and also check tly 
development of the fungus in the tissues of the hog, 
The inhibiting effect of high temperatures has frp. 
quently been observed in the field, and periods of 
5 or 6 days of hot weather have often so effectively 
checked the disease that it failed to renew its activity 
during a subsequent period of favorable weather cop. 
ditions. 

Proof of the practical efficiency of high tempera. 
ture in controlling mildew has been obtained by the 
authors both in plant bed and greenhouse tests. In 
these experiments minimum temperatures of 70° F. o; 
above were usually maintained, while high tempers. 
tures during the day were favored by the use of glass 
sash in place of cloth. 

The temperature results have also solved the prob. 
lem of how to keep the fungus in culture through the 
summer months, since it is an obligate parasite and 
ean not be found in the field after warm weather 
begins. Plants growing in a chamber so constructed 
as to maintain a maximum and minimum of 80° and 
60° F., however, have continued to provide all stages 
of the disease throughout the summer. 

In conclusion it is to be pointed out that despite the 
effective disease control secured in our plant bed 
experiments this year it is not to be assumed that 
such satisfactory results would be seeured under all 
conditions. The mildew, as it has oceurred in this 
country during the past three years, has rarely caused 
severe damage until the latter part of the plant bed 
period, frequently at a time when the plants are 
almost large enough to set out. It is under these con- 
ditions that temperature regulation has proven most 
effective. On the other hand, our experiments indi- 
cate that small seedlings, if exposed to mildew attack, 
would not be so effectively protected, a fact that ap- 
pears to be associated with the extreme susceptibility 
of the very young plants. Also our experiments have 
been conducted with flue-cured varieties, and there is 
one variety, White Burley, that is more susceptible to 
the mildew disease. It is probable that this increased 
susceptibility will make control of the disease more 
difficult with Burley. 

E. E. Cuayton 


p J. G. GAINES 
BUREAU OF PLANT INDUSTRY 


U. S. DEPARTMENT OF AGRICULTURE 
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Brett, Roy O. Provisions for Individual Differences, 
Marking, and Promotion. Bulletin, 1932, No. 17, Na- 
tional Survey of Secondary Education. Pp. xi+ 472. 
U. S. Government Printing Office. $0.40. 

Rorewer, ©. Fr. Dr. H. G. Bronn’s Klassen und Ord- 
nungen des Tierreichs. Solifuga, Palpigrada. Pp. 
321-480. Illustrated. Akademische Verlagsgesell- 
schaft, Leipzig. 
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New McGraw-Hill Books 


in the 
INTERNATIONAL SERIES IN PHYSICS 


x 7, 1938 


- Analytic and Vector Mechanics 


By Hiram W. Epwarps, Associate Professor of Physics, University 
of California at Los Angeles. 432 pages,6x9. $4.00 


vector fields and showing the meaning and opera- 
tion of gradient, divergence and curl when applied 
to mechanical quantities. Emphasis is placed on 
the subject of kinematics. 


More than customary use is made of the vector 
methods of expression. A unique feature is the 
inclusion, in addition to a chapter on funda- 
mental vector algebra, of a chapter describing 


Experimental Atomic Physics 


By G. P. Harnwe tt, Assistant Professor of Physics, Princeton 
University, and J. J. Livinaoop, Research Associate, The University 


of California. 472 pages, 6x9. $5.00 


simple but detailed discussion is presented of the 
significance of practically all the important quan- 
tities, and how they are measured. Considerable 
space is devoted to recent developments. 


This pioneer work aims to develop in a logical and 
convincing way the fundamental conceptions of 
modern atomic physics, with particular attention 
upon the experimental basis of the subject. A 


High-frequency Measurements 


By Aveust Hunn, Fellow of the American Physical Society ; Mem- 
ber, Institute of Radio Engineers. 491 pages, 6x9. $5.00 
A thorough discussion of high-frequency phe- theory and practice. The book represents an am- 


nomena applied to measurements. The subject plification and modernization of the author’s 
matter is treated critically, presenting up-to-date Hochfrequenzmesstechnik, published in Germany. 


Visit the exhibit of McGraw-Hill books in the 
General Exhibits Building, Century of Progress 
International Exposition, Chicago 


ON-APPROVAL COUPON 


McGraw-Hill Book Company, Inc., 
330 West 42nd Street, New York, N. Y. 

You may send me the books checked below, on approval. I understand that I am to return 
these books after a reasonable period of examination unless I either notify you of my intent to 
adopt them in my classes or remit for them. 

(] Edwards—Analytic and Vector Mechanics. $4.00 
(] Harnwell and Livingood—Experimental Atomic Physics. $5.00 
[] Hund—High-frequency Measurements. $5.00 


Signed 
Address 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE CHICAGO MEETING 


ALL patents and secret commercial processes must be 
foregone if the present industrial countries are to keep 
ahead of the Soviet Union in the race for the highest 
standard of living. This theory was advanced by Dr. 
A. P. M. Fleming, of the Metropolitan-Vickers Electrical 
Company of Manchester, England, at an engineering 
meeting of the American Association for the Advance- 
ment of Science. Since the social-economic problem of 
unemployment is world-wide except in the U. 8. 8S. R., 
and the major portion of the blame can be laid to our 
modern scientific industrial system, Dr. Fleming believes 
that the solution lies in a removal of the barriers that 
impede the flow of all commercially useful information. 
The effects of applying science to industry and its bear- 
ing on unemployment are twofold. By improving the 
efficiency of industrial processes it reduces the necessity 
for manual labor, and conversely it creates new industries 
to reduce the number of unemployed. International pool- 
ing of scientific facilities are necessary to help to destroy 
this burden on all industrial centers. The U. 8S. 8S. R. 
contains within its boundaries most of the natural re- 
sources necessary for a very high standard of living. 
That country has organized its scientific activities under 
a central bureau, and expects science to play a leading 
role in its industrial and economic activities. ‘‘ Whether 
the Soviet plans succeed or fail,’’ Dr. Fleming said, 
‘already enough has been accomplished to show the pos- 
sibilities of this combined scientific effort. Even partial 
success may have far-reaching effects on the rest of the 
industrial world.’’ 


DEAN DeExtTeER S. KIMBALL, of the Cornell University 
College of Engineering, speaking before a joint meeting 
of several engineering and economic societies, pointed out 
that engineers of the future must also be students of 
economics if they expect to develop their fullest useful- 
ness, and that if the engineer is to be an important figure 
in public affairs he must acquire a broader technique 
than that which he ordinarily possesses, and he must in- 
form himself concerning a wide range of subjects of 
which ordinarily he knows little. Furthermore, he must 
acquire a wide knowledge of economic history and be 
able to trace the effect of economic changes over long 
periods of time. The broad economic problems that now 
trouble us are not isolated and ¢ircumscribed in char- 
acter; most of them have long histories and many rami- 
fications. It is true that some of the old economic 
theories developed in a handicraft age do not apply to 
our modern machine era, and the industrial engineers can 
do much to show their fallacious character. But on the 
whole the engineer who aspires to solve modern economic 
problems must expect to do an unusual amount of study- 
ing before he can replace these old theories with others 
that are suited to our day and methods. 


PLANT cells resist the attack of fungi or other para- 
sites by producing phenolic compounds, which are chem- 


ical relatives of carbolic acid. The invading threads of 
the parasite can break through these defenses of jt, 
victim, or ‘‘host,’’ only if they do so before the gyr. 
rounding cells have time to prepare their chemical] way. 
fare weapons. This secret of local immunity to parasitic 
attack in plants was explained by Dr. Jean Dufrénoy, of 
the Plant Pathology Station at Brive, France. Plants 
without resistance to parasite attack display two modes 
of behavior in their cells. Those of extremely susceptible 
plants apparently adopt a Pollyanna slogan of ‘‘ business 
as usual,’’ and do nothing about the invasion. The para. 
site simply makes itself at home, and spreads to other 
cells. Cells of plants still susceptible, but not on the 
extreme order, show a curious reversion to an infantile, 
or rather an embryonic, physiology. They cease to be 
able to form foods or to secrete other substances, and 
they convert into soluble form the food materials already 
present. This reversion to an embryonic condition is 
always signalled by the formation of many partitions of 
protoplasm, dividing the sap cavity or vacuole into many 
lobes or alcoves. 


THE Wegener hypothesis, which holds that all the con- 
tinents of the earth were once united in a single great 
land mass and subsequently drifted apart, received a 
hard blow at the hands of Professor Ludwig Diels, of 
the University of Berlin, who spoke before a meeting of 
the Botanical Society of America. Since Europe and 
North America are supposed by the theory to have lain 
edge to edge, back in the days of the dinosaurs, it would 
be reasonable to expect European and eastern American 
plants to be alike. But the only plants the two areas 
have in common are the ones that also grow all the way 
around the northern hemisphere. Distinctive things like 
magnolias and sorghum trees, that grow in the south- 
eastern states, occur again not in Europe, but clear on 
the opposite side of the earth, in southeastern China. 
Other botanical reasons for doubting the Wegener lhy- 
pothesis were also advanced by Professor Diels. 


From the latest atom smashing comes proof that Ein- 
stein was right when, years before he introduced rela- 
tivity, he formulated the law that mass and energy are 
interchangeable. Using the world’s largest mass spectro- 
scope, a kind of atom analyzer, Dr. K. T. Bainbridge, 
of the Bartol Research Foundatioa of the Frank- 
lin Institute, weighed with extreme accuracy the 
newly discovered heavy-weight hydrogen and the two 
varieties of lithium atoms. The atoms weigh only 
about one millionth of one millionth of one mil- 
lionth of one millionth of an ounce and Dr. Bain- 
bridge’s mass-measuring spectroscope with its two-ton 
magnet weighs them to an accuracy of one part in 
ten to thirty thousand. He used these weights in com- 
putations based on atomic disintegration experiments 
made during the past year at the Cambridge Cavendish 
Laboratory, at the University of California and at Paris. 
Dr. J. D. Cockeroft, present at the meeting, was de- 
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Wherever You Travel 
This Summer 


Take — a LEICA 


FOR A 
COMPLETE 
PICTURE 
RECORD 
OF YOUR 
TRIP 


DR. ROBERT 
CUSHMAN 
MURPHY, of 
the American 
Museum of Natu- 
ral History, says: 
‘‘After more 
than four years’ 
experience with the LEICA I have come to regard 
it as the camera that could least be spared from 
my field equipment. In the course of such natural 
history investigations as I have carried out in 
various parts of the world, the range of usefulness 
of your tiny camera has proved wider than that 
of any other. Speed, depth of focus, simplicity, 
large film capacity and, most of all, portability, 
combine to make it supreme.’’ 

Here are the reasons why scientists, explorers, edu- 

eators, and professional and amateur photogra- 

phers recommend the LEICA as the best miniature 
camera: 

1. Automatic Focusing with Built-In Short Base 
Range Finder, the fastest and most accurate 
focusing on any camera. Guess-work elimi- 
nated. 

2. Focal Plane Shutter, unaffected by any ex- 
tremes of temperature and climate. Speeds of 
1/20th to 1/500th second, and time exposures. 

3. Easy to Operate—every control on top of 
camera—right at your finger tips. 

4. 7 Interchangeable Lenses, including wide angle, 
telephoto, and high speed lenses, make the 
LEICA 7 Cameras in ONE. 

5. 36 Pictures from a single roll of standard 

cinema film. Needle-sharp negatives. Per- 

fect enlargements up to 12 x 18 inches. 

Small, Compact, Fits the Pocket. 

Over 300 LEICA Attachments and Acces- 

sories to choose from, converting the LEICA 

into a clinical camera, micro-camera, stereo- 
camera, etc. 

aoe Model D with 50 mm. ELMAR f: 3.5 lens, 

Write for Free Illustrated Booklet — “WHY 

LEICA?” also new circular No. 1214, describing 

the new STANDARD LEICA at $66.00. 


{ Prices are subject to 10% advance due } 
to depreciation in currency exchange 


E. LEITZ, Inc., Dept. 328 


60 East 10th Street, New York 


Sargent crystal white 
non-corrosive cover 


glasses now in a handy 


package 


% 
A 


Habitual users of Sargent cover 
glasses and slides will find the new 
packaging of our cover glasses eco- 
nomical of time and patience. 


The convenient one piece box with 
self hinged cover and front can be 
quickly opened and closed with the 
left hand alone, while a single glass 
is slipped forward from the stack 
by the right forefinger and thumb. 
This handy container, black in 
color and sealed with the Sargent 
label, assures you Sargent crystal 
white cover glasses, German made, 
whose non-corrosive property 1s un- 
equaled by cover glasses of any 
other manufacture. 


E.H. SARGENT & CO 
Laboratory Supplies 


155-165 E. SUPERIOR ST., CHICAGO 


(4146) 
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lighted to learn that the atom rearranging he did with 
Dr. E, T. S. Walton in Cavendish Laboratory last year 
upholds the Einstein law. Hydrogen hearts of protons 
were hurled at atoms of lithium isotope seven, and two 
alpha particles, or helium nuclei, flew off. Dr. Bain- 
bridge’s figures show that the mass lost was transformed 
into energy as the Einstein law requires. Similarly, Dr. 
Bainbridge showed that the California experiments of 
Drs. G. N. Lewis, M. 8. Livingston and E. O. Lawrence, 
in which lithium was bombarded with heavy hydrogen, 
and the Paris experiments of Dr. Irene Curie and Dr. G. 
Joliot, in which lithium was bombarded with helium, also 
satisfied the Einstein theoretical relation of mass and 
energy. Dr. Bainbridge concluded that the new weigh- 
ing of the neutron shows that it is slightly lighter than 
the light hydrogen atom. Its weight is 1.0065 while hy- 
drogen’s weight is 1.0078. 


CHEMISTRY’S 93 elements are still but ninety-three in 
number, but many of them have developed what a biolo- 
gist would call subspecies or varieties as a result of re- 
cent research. That is, a given element that used to 
have only one atomic weight assigned to it now proves 
to be a mixture of atoms of several different atomic 
weights, usually fairly close together. Such elemental 
varieties the chemist calls isotopes. Professor Fred Alli- 
son, of the Alabama Polytechnic Institute, spoke of his 
use of a method of his own invention, the magneto-optic 
method, for detecting isotopes when they are present in 
exceedingly minute proportions. The magneto-optic 
method consists essentially in shooting a ray of light 
through a solution of the material to be tested, and then 
suddenly slamming on a powerful magnetic field. The 
light, which is in the state known as polarized, is rotated 
more or less, according to the composition of the solu- 
tion under examination. Using this method, Professor 
Allison has discovered that the light metal beryllium, 
which may some day become as familiar as common 
aluminum, is made up of two isotopes. Mercury is shown 
to have twelve isotopes, three of them hitherto undetected 
by previously used chemical methods. And there are no 
less than fourteen isotopes of zinc. 


EARTH-MATERIALS under extremely high pressures, such 
as they have to endure at considerable depths in the 
earth’s interior, act structurally much as they would if 
subjected to high temperatures. This is one of the re- 
sults of x-ray investigations of matter at high pressures 
reported by Dr. Willi M. Cohn, of Berkeley, California, 
before the meeting of the American Physical Society. In 
a special apparatus, it has been made possible to attain 
pressures as high as 3,000 atmospheres, or 45,000 pounds 
per square inch. Of course, to obtain such pressure it 
is necessary to make the metal walls of the cylinder thick 
and exceedingly strong. This would of necessity inter- 
pose a very difficult barrier to the passage of x-rays by 
means of which the materials under pressure are to be 
studied. This difficulty is avoided by setting a window 
of beryllium, a very light but very strong metal, on the 
side where the rays are admitted. Opposite this window, 
on the ‘‘exit’’ side, is a second window of glass or 
bakelite. Behind this the photographic plate is placed. 


Photographs of the minute structure of the materials 
under study, made with x-rays both before and after the 
pressure is applied, give patterns from which it js Dos. 
sible to deduce the physical changes taking place. 


VARIABLE stars, which shine brightly for a given perigg 
and then become dimmer for a time, have a second ang 
invisible variability, at least in certain types of sy, 
stars, according to Dr. Edison Pettit and Dr. Seth p 


Nicholson, of the Mount Wilson Observatory of the (yy. j 


negie Institution of Washington. They have traineg 
exceedingly sensitive instruments, attached to telescopes 
on a number of variable stars of one special type 
Although such stars get hotter as they grow brighter, 
and cooler as they grow dimmer, nevertheless when the 
total amount of radiation, visible and invisible, is mea. 
sured, the time of maximum radiation is found to lag 
appreciably behind the time of maximum brightness. 


How the old trick of bending a wire or a piece of tin 
back and forth until it finally breaks is used scientifically 
to test the strength of steel and other metals was de. 
scribed before the meeting of the American Society for 
Testing Materials. Professor H. F. Moore and H. B, 
Wishart, of the University of Illinois, told of a new 
method for determining the endurance limit of samples 
of rail steel and similar metals. Short strips of the 
metal are placed in a machine that will bend them back 
and forth 1,500 times a minute. The machine is left 
running all night, so that by morning the samples have 
been put through 1,400,000 cycles of bending. In the 
morning the samples are taken out and put in other 
machines that pull them until they break, at the same 
time measuring the tension necessary to pull them in two. 
Really good metals often have their tensile strength actu- 
ally increased by the long siege of bending back and forth. 
But hidden flaws or faults in the metal will start cracks, 
and the sample will either be found broken at the end 
of its back-and-forth bending ordeal, or will pull in two 
relatively easily in the tension machine. 


AT the same meeting, R. L. Templin, research engineer 
of New Kensington, Pennsylvania, told of similar test- 
ing machines that have been devised for studying 
‘‘fatigue’’ in aluminum and light-metal alloys. These 
require a great deal more of the back-and-forth bending 
than do steel samples: 500,000,000 cycles of it are neces- 
sary for most of the light alloys. Another endurance 
test described by Mr. Templin is performed on light- 
metal wires and cables such as are used in aircraft con- 
struction. Long samples of these are placed under 
known tension and ‘‘wobbled’’ up and down by electri: 
eally driven machinery until they break. An automatic 
registering device counts the number of vibrations, and 
stops when the specimen at last gives way. 


CADMIUM, a metal now well known only to chemists 
and metallurgists, may join chromium, tungsten and 
aluminum in the procession of metals that have marched 
out of the scientific laboratory into the rank-and-file fa- 
miliarity of daily common use. CO. E. Swartz and A. J. 
Phillips, of the American Smelting and Refining Com- 
pany, Maurer, New Jersey, told of their researches 00 
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pabbit metals for engine and other machine bearings that 


F must work at high temperatures. They found that by 


substituting cadmium for tin as a base in such metals 
they could puild bearings that will operate satisfactorily 
at temperatures up to 570 degrees Fahrenheit. These 
bearings were not brittle, and they were soft enough so 


B that they would not scratch the mildest of steel shafts. 


To avoid leaky walls, use absorbent, ‘‘soaky’’ brick 
and make the mortar joints thin. These recommenda- 
tions were made by Professor W. C. Voss, of the Massa- 
chusetts Institute of Technology. The brick should be 
able to absorb from 5 to 10 per cent. of its weight in 
water in two days; and most of this absorption should 
take place in the first ten minutes of soaking. The 
bricks’ ability to ‘‘drink water’’ insures good bonding 
with the mortar, making the wall into practically one 
solid piece. There should be some lime in the mortar to 
insure this action, Professor Voss recommended. Brick 
structures are commonly thought of as being stiff and 
unyielding, and likely to crack suddenly under heavy 
loads. Yet brick masonry beams built and tested under 
the supervision of Professor M. O. Whitney, of the Uni- 
versity of Wisconsin, showed astonishing degrees of 
flexibility. The bricks are laid in a mortar containing 
a high proportion of Portland cement, on various types 
of steel framework, which served as reinforcement after 
the masonry beams had solidified. 


YELLOWSTONE PARK hot springs.deposit travertine, a 
limestone-like substance, containing minute quantities of 
radium. The amount in a given deposit varies according 
to its age. Professor Herman Schlundt, of the Univer- 
sity of Missouri, told of studies that have enabled him to 
estimate the ages of some of the hot springs formations 
at Mammoth Hot Springs, the park headquarters. 
Minerva Terrace, Hymen Terrace and Pulpit Terrace, 
now active, are very young—not much over one hundred 
years. Liberty Cap, the cone of an extinct hot spring, is 
about 2,500 years old. Hotel Terrace, a long-extinct hot 
springs area, is estimated to be about 3,200 years of age. 
Behind all the present and recent hot springs formations 
rises Terrace Mountain, which has ancient extinct hot 
springs at its top; these springs are estimated to be more 
than 14,000 years old. 


WitH a thermometer in the depths of a Wisconsin 
copper mine as their ‘‘calendar of prehistory,’’ two 
geologists have estimated that the last ice age withdrew 
from northern Wisconsin twenty to thirty thousand years 
ago. The scientists, Drs. W. O. Hotchkiss, president of 
Michigan College of Mining and Technology, and L. R. 
Ingersoll, of the University of Wisconsin, told how they 
obtained their data and made calculations. The new 
figure is much less than the estimated period since the 
Niagara Falls region was free of a continental glacier. 
It is greater than the seven or eight thousand years 
European geologists have determined from studies of 
layers of sediment as the time since the retreat of the 
last ice sheet from parts of Norway and Sweden. But 
it does agree roughly, as geological time is approxi- 
mated, with the dates set for the retreat of the last great 
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ice shelf from Europe and North America. The tempera- 
ture measurements, which were made at levels 500 feet 
apart to a depth of one mile, also indicate that the melt- 
ing of the ice ‘‘ was followed, perhaps after several thou- 
sand years, by a period distinctly warmer than the 
present, which was succeeded in turn by one slightly 
cooler and lasting until rather recent times.’’ Only the 
average temperature of the ground varied in this man- 
ner, it was pointed out, while the average air tempera- 
ture could have been different. The calculations depend 
on the assumption, which geologists consider reasonable, 
that the last ice sheet covered the site of the measure- 
ments for about 50,000 years. In this time it would 
have cooled the ground to the same temperature through- 
out the mile depth in which measurements were taken. 


PLANTS could use more of the light the sun sheds on 
them if they had more carbon dioxide to work on. They 
are in the position of factories with plenty of power 
available but not enough of raw material. Mr. Hoover 
and his colleagues in Washington have been shining light 
of various colors and known levels of energy on wheat 
plants, giving them various concentrations of carbon 
dioxide in the air supply, and measuring the rates at 
which they use it up. They found that wheat plants use 
red and yellow light with about equal efficiency, violet 
light with much less—only about thirty per cent. of the 
red. They found also that plants would use as much 
carbon dioxide as they could get, making it over into 
food and plant tissues. At the same session, Professor 
Ernest Shaw Reynolds, of the Missouri Botanic Garden, 
St. Louis, told of the effects of radiation on growth. 
Plants are not ‘‘ just plants,’’ he warned, and the results 
you get from a given experiment on a wheat plant can 
not necessarily be assumed to be true for a bean. Nor 
can it be assumed that because a plant responds in a 
certain way to light or other stimuli while it is young, 
it will respond in the same way when it is older. 


ELECTRICAL instruments so delicate that they will reg- 
ister a millionth of a volt are being used to explore 
microscopic areas of the brain, according to Professor 
C. Judson Herrick, of the University of Chicago. In- 
formation thus obtained is expected to revolutionize our 
whole knowledge of the way the human mechanism works. 
Professor Herrick ventured the prediction that ‘‘the 
electro-biological era now beginning will yield as revolu- 
tionary changes in our conceptions of the physiology of 
the nervous system as the invention of the microscope 
inaugurated in anatomy.’’ There are from ten to four- 
teen billion nerve cells in the cerebral cortex——the part 
of the brain with which we think—and they are arranged 
in definite patterns. It is the little electric currents that 
flow from cell to cell and from group to group that the 
new electrical methods are measuring. This new knowl- 
edge of inter-cell telegraphy in the brain promises to 
yield positive results in understanding differences in 
behavior between man and his evolutionary cousins, the 
higher apes, and among the human races themselves, that 
the older methods, which depended on the study of the 


grosser features of the brain, could only block oui 


roughly. 
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Laboratory 
Lighting Unit 


See Article in ScrENCE 
Issue of June 16th 


by Pond and Meier 


Made by 


BIDDLE-GAUMER CO. 


3846-56 Lancaster Ave. 
PHILADELPHIA 


STYLOGRAPH 


is a wax sensitized paper for graphic recordings. It 
marks with any sharp point and does not rub off like 


smoked paper. 
THE STYLOGRAPH CORPORATION 
Scottsville Road Rochester, New York 


— 


Field Equipment for Engineers, 


Explorers, Hunters, Travelers 


Scientific Instruments, Packing Equipment, 
Skis, Firearms, Clothing, Fiala Pat. Sleep- 
ing Bags, Optical Instruments, Astronomic 
Telescopes; Range Finders; Binoculars. 
Paulin Altimeters. Write for Catalog “A” 


FIALA OUTFITS 
47 Warren St., New York 


Write for Quotation 


LABORATORY ANIMALS Guinea Pigs, Rabbits 
White Mice—Hygienic Strain 
White Rats—Wistar Strain 


We specialize in stock for the 
Aschheim-Zondek and 
Friedman Tests. 


Philadelphia, Pa. 


2436 W. York St., 


THE SCIENCE PRESS PRINTING CO. 


PRINTERS OF 
SCIENTIFIC AND EDUCATIONAL JOURNALS, 
MONOGRAPHS AND BOOKS 
Correspondence Invited 


LANCASTER, PENNSYLVANIA 


NEW ! 


General 
Purpose 
Electric 
Heater 


The new heater 
illustrated com- 
bines economy of 
operation with 
economy of cost. 
The heating coil is 
held in a cone- 
shaped refractory 
that directs the 
heat upward ; heavy 
thermal insulation 
and a dead-air 
space reduce radiation losses to a minimum. 

Heating coils are retained in slots in the re- 
fractory, deep enough to protect them from me- 
chanical injury; and replacements are made by 
lifting the element from the slots, and substituting 
a new coil. Because the refractory is not discarded 
with the heating element, the cost of replacements 
is kept low. Openings: 34”, 2y5”, 14”. 

Price, 350 watt heater, 110 or 220 vy... $6.50 
Replacement heating element 1.00 


American Instrument Company, Inc. 
774 Girard Street, N.W. Washington, D. C. 


152-01 


AMERICAN MEN OF SCIENCE 
A Biographical Directory 
Edited by 
J. McKeen Cattell and Jaques Cattell 


The fifth edition of the Bio- 
graphical Directory of Ameri- 
can Men of Science contains 
about 22,000 sketches and ex- 
tends to 1278 pages. It is an 
invaluable work of reference for 
scientific men. It is useful for 
libraries, newspapers, educa- 
tional executives and all who 
have relations with those en- 
gaged in scientific research. 


Price, twelve dollars net, 
postage paid 


THE SCIENCE PRESS 


Grand Central Terminal 
New York, N. Y. 
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SCIENCE NEWS. 


Science Service, Washington, D. C. 


MEASUREMENTS OF A STAR’S MAGNITUDE 

Tue strange companion of Sirius, the dog-star, which 
is so dense that a cubie inch of the stuff of which it is 
made would weigh 25 tons if a piece could be transported 
to the earth’s surface, is about three times as bright as 
astronomers have previously supposed. 

Dr. A. N. Vyssotsky, of the Leander McCormick Ob- 
servatory of the University of Virginia, has recently 
completed a new determination of the brightness of this 
remarkable little star. A full account of his researches 
will appear in the forthcoming issue of The Astrophysical 
Journal. 

Though Sirius B, as the companion is called, is not 
very much fainter than stars that can be seen with the 


f naked eye, it is very difficult to observe because of its 


proximity to Sirius, brightest of all the stars in the sky. 
Even with telescopes powerful enough to reveal it easily, 
measurements of its brightness are complicated by 


= Sirius’ overpowering glare. 


The new method employed by Dr. Vyssotsky makes use 


© of the fact that when a grating of fine parallel wires is 
| placed over the lens of a telescope, and a star photograph 


taken, the image of the star is accompanied on either 
side by a series of images of its spectrum. The closer 
the wires, the more spread out are the spectral images. 

Dr. Vyssotsky placed such a grating over the 26-inch 
lens of the McCormick Observatory ’s telescope and photo- 
graphed Sirius and the companion. The arrangement of 
the wires was chosen so that the first spectral images 
were just as far from Sirius as the companion’s image. 
On the resulting plate appears the main star image, 
spread out into a small. disk because of the star’s bril- 
liance. On either side are the images of the spectrum, 
looking very much like the image of the companion, just 
below. 

The brightness of such a spectrum image, in relation 
to the star itself, can be calculated, and thus Dr. 
Vyssotsky found how bright the images should appear. 
But they, like the image of Sirius B, are affected by 
proximity to the bright star. In this way he found how 
much of an effect the glare of Sirius produced, and when 
this correction was applied to the measured brightness 
of the image of the companion, he found its magnitude 
to be 7.25, instead of 8.44, which has previously been 
accepted. 

This determination was checked in another way, by 
making double exposures, in the same way that a movie 
camera man can photograph an actor talking to himself. 
The plate was first exposed on a very bright star, and 
then exposed again on a cluster of faint stars, one of 
which came close to the bright one, and thus played the 
part of the companion. The brightness of the faint star 
was then determined separately, and the effect of the 
glare measured. This method gave a value for the mag- 
nitude of Sirius B as 6.91. The mean of the two deter- 
minations is 7.1, which Dr. Vyssotsky adopts as the best 
value for the brightness of Sirius B. With the naked 


eye, under good conditions, stars as faint as the sixth 
magnitude can be seen. 


PHOTOCELL TO MEASURE THE SMOOTH- 
NESS OF POLISHED METALS 

DETERMINATIONS of the degree of smoothness of pol- 
ished metals have recently been made by the French 
metallurgist, Dr. Albert Portevin, through the applica- 
tion of the photoelectric cell. 

A beam of light is focused on the metal specimen so 
that it will be reflected to the sensitive cell. When the 
specimen is moved along in the path of the beam, any 
microscopic hills or valleys will register as fluctuations 
in the electric current produced by the cell due to the 
variations in intensity of the reflected light. 

Extensive use is made of smoothness determinations 
in the examination of machine parts subject to frictional 
wear. They are valuable for indicating the relative effi- 
ciency of different abrasives employed in polishing 
metals. They are of great assistance in work in certain 
specialized fields. 

Although numerous methods have been developed for 
studying the quality of polish, this latest adaptation of 
the ever popular photoelectric cell to the problem prom- 
ises to supersede some of the laboratory methods now in 
vogue. This is particularly true in the case of the study 
of the surfaces of metals intended for corrosion tests. 
Here the initial degree of smoothness is of vital impor- 
tance to the interpretation of the results of such tests. 

Metals which have become colored during the process 
of corrosion, or upon heating as in the case of tempered 
steel, have to be examined with light consisting of only 
one wave-length (color) and a colored filter must be 
placed in the path of the reflected ray to insure accuracy 
of results. If white light were used, the result would be 
unsatisfactory due to the presence of many different 
wave-lengths. 


A DISEASE RESISTANT BANANA 


VicToRY over the dreaded Panama disease which has 
cost banana growers millions of dollars in the last few 
years appears to be within measurable sight of achieve- 
ment, according to experiments carried out by Professor 
E. E. Cheesman, of the Imperial College of Tropical 
Agriculture, Trinidad. 

Professor Cheesman believes he has created a fruit 
which is completely immune to Panama disease and at 
the present time samples are being sent out to growers 
for further and more complete tests. Known as 1.C.2, 
the new variety has been planted alongside trees severely 
stricken with Panama disease, yet no sign of the disease 
has been found. 

In March, 1925, a variety known as 1.C.1 was evolved 
and this plant has proved to be completely resistant to 
Panama disease following continual close investigation 
ever since, but it has the grave commercial disadvantage 
that an occasional seed is noted as a result of self- 
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pollination when multiplied by suckers and grown under 
ordinary banana field conditions. 

The primary economic end kept in view throughout the 
investigation has been the production of a new variety 
of banana combining resistance to Panama disease with 
the good commercial qualities of Gros Michel, the out- 
standing variety of northern markets. 

Experiments carried out so far by Professor Cheesman 
have shown that the new variety, 1.C.2, is completely 
seedless, while it is hoped to produce fruit of a good 
size. Furthermore, it is hoped that it will have the other 
necessary required commercial qualities such as compact- 
ness of bunch, a fruit skin not abnormally sensitive to 
bruising, ability to stand up well to conditions of bulk 
transport, and an attractive appearance on ripening. 

In regard to the seed aspect of the problem the diffi- 
culty is scientifically extremely complex for bananas are 
naturally reproduced by vegetative means. The plant 
breeder must first induce the formation of seeds and 
then, if he wishes, he must completely eliminate them 
again. A banana seed, which the great majority of 
banana-eaters in temperate countries have never seen, is 
about a quarter of an inch in diameter, black in color, 
and very hard. Naturally, the presence of these seeds 
in the fruit would not enhance its market value. 

In attaining his present success, Professor Cheesman 
has had to explore the whole genetics of bananas and the 
breeding work has necessitated the introduction and 
study of a wide range of varieties. The Imperial College 
collection contains about one hundred ‘‘numbers’’ ob- 
tained from several parts of the Tropics. Tests have 
been made with all these during the effort to produce a 
specimen immune to Panama disease. 

A Londoner by birth, Professor Cheesman has been 
engaged in his research work at the Imperial College for 
the past ten years. 


A TWELVE-LEGGED SEA SPIDER 

A sEA spider with six pairs of legs, instead of the 
customary four pairs, was captured by Sir Douglas Maw- 
son in the Antarctic during the British, Australian and 
New Zealand Expedition. It was found at a depth of 
two hundred fathoms. 

The discovery was announced at a meeting of the 
Royal Society by Dr. W. T. Calman, keeper of Zoology 
at the British Museum, who is in charge of the work 
of examining Sir Douglas Mawson’s specimens. 

Dodecolopoda mawsoni, as the new species of animal is 
named, was exhibited at the Royal Society. The interest 
aroused among biologists is gauged by the fact that there 
are some 400 known species of marine arthropidae, or 
insects, with the standard four pairs of legs, correspond- 
ing to the three pairs of legs of land insects. The only 
previous exceptions to this apparent law of nature had 
five pairs of legs. The first of the ten-legged ‘‘freaks’’ 
was found off South Georgia by the American scientist, 
Eights, approximately a century ago. Though a few 
others have since been found the existence of twelve- 
legged pycnogonidae had not been suspected. 

Dr. E. W. MacBride, professor of zoology at the Im- 
perial College of Science, suggested that the extra num- 


VOL. 78, No, 201) 


ber of legs ‘‘may have been added as an afterthought,» 
in the same kind of way as the North American starjg, 
which originally had five rays and still drops from it 
larva in five-rayed form, now has further rays that grow 
in between the primary five. 

Both the ten-legged and twelve-legged arthropidg 
have been found in the Antarctic zone, suggesting tha 
this environment may call for additional legs, Possibly ty 
facilitate food capture. 


ELECTRICAL DEVICE FOR MEASURING 
“M” RAYS 

ELECTRICAL measurement of the so-called ‘‘M’? ray, 
or Gurwitsch rays, given off by living cells, has been gp. 
complished by Dr. Boris Rajewsky, docent of the Insti. 
tute for the Physical Foundation of Medicine at Frank. 
furt-am-Main. Biologists and physicists have long bee 
trying to construct a device that would give a physical 
measurement of these mysterious radiations, but until 
now without success, and they have had perforce to con. 
tinue measuring them by the old way of exposing other 
living cells to their action. 

The Rajewsky apparatus is based on the principle of 
the Geiger counter, which is a device for detecting travel. 
ing electrons and other charged particles by letting then 
hit a wire and thus give an electrical ‘‘kick,’’ ampi- 
fied to detectable magnitude by a radio-like hookup. 

However, Dr. Rajewsky built several important modi. 
fications into his apparatus. Into the side of the tube 
through which the radiations were to be directed he set 
a quartz window, for the Gurwitsch rays are stopped by 
glass though they pass through quartz. The wire he 
covered with a semi-conducting material, to make it some- 
what less sensitive. And between wire and window he 
installed a thin sheet of cadmium. 

Cadmium is sensitive to rays of 3,000 Angstrom unit 
wave-length, which is the approximate amplitude of the 
Gurwitsch rays. Whenever rays of this length fall on 
the metal, they release electrons, which in their tum 
electrically charge the air between the cadmium and the 
wire. Thus the cadmium becomes the means for the indi- 
rect expression of the Gurwitsch rays in electrical terms, 
and enables the experimenter to obtain a quantitative 
idea of their energy. 


RATE OF SAP FLOW IN PLANTS 

How to determine the rate that sap rises in trees and 
smaller plants has always been a difficult problem. And 
it is of great practical importance, too, in all applica- 
tions of the science, from forestry to farming under irti- 
gation. All methods hitherto in use have involved injuring 
the plant in some way, by boring holes or injecting foreig2 
substances, and to that extent inrtoducing unnatural con- 
ditions with the risk of falsifying the result. 

But now Professor Bruno Huber, of the Darmstadt 
Technical University, has devised a way to measure the 
speed of the transpiration stream in plants without i 
juring them. He wraps a wire around the stem and 
heats it electrically for several seconds, which causes the 
temperature of the sap to rise by fractions of a degree. 
A few inches higher up the passage of the heated sap 
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is registered by a tiny electrical thermometer which can 
be introduced between bark and wood without doing any 
harm. This method, of course, is efficient only if the 
sap flows more ‘quickly than it loses its heat, which is 
the case when the speed is more than half an inch a 
minute. 

In this way it is easy to observe the daily speed fluc- 
tuations in one and the same plant throughout the year. 
For instance, Professor Huber found that the sap in a 
pre moved with a speed of 30 inches an hour between 6 
and 7 o’clock in the morning, that at 1 o’clock the speed 
rose to approximately 28 feet an hour and fell again to 
about 30 inches an hour at night. 

In the ease of conifers, the condition that the sap 
should move more quickly than it loses its heat is not 
fulfilled, so that measurements are impossible. But in 
the case of foliage trees he found speeds from the mea- 
surable minimum up to 36 feet per hour, with vines even 
up to 150 feet per hour. 


THE CEPHALIC-MEDULAR ANGLE 


Tue height of a man’s brow is no indication of his 
intelligence, but the angle at which his brain is attached 
to its stalk may be. Studies indicating that this cranial 
angle may prove a good method of rating intelligence 
have just been completed by Dr. Salvador Pérez Alvarez, 
of the Medical School of the Mexican National Uni- 
versity. 

Low in the zoological scale the angle between the brain 
and the stalk from the spinal column is almost a line, or 
in other words an angle of 180 degrees. The angle, called 
the cephalice-medular angle of the cranium, bends more 
and more closely in the higher animals until in man it 
is almost a 90 degree angle. 

This fact suggested to Dr. Pérez a relationship between 
cerebral development and the size of the angle. He 
thought that the angle might be an index of mental de- 
velopment in individual human beings as it is in the 
zoological seale. 

He therefore made measurements on 400 persons 
equally divided between children, adolescents, youths and 
adults. He found that in these 400 cases the angle 
varied between 93 and 104 degrees, and that sex was no 
factor in this variation. The angle reached its final 
value between the ages of ten and thirteen. Dr. Pérez 
applied regular mental tests to these same individuals, 
and found that those rating the highest in the tests had 
the smallest angles. Taking the four groups separately, 
there was improvement in mental ratings due to age. 
Experimentation is being continued to see how well this 
new method may be applied in place of the ordinary and 
complicated intelligence tests. 

In a general demographic study to be begun in Mexico 
in September of this year under the direction of Dr. 
Manuel Gamio, the well-known Mexican anthropologist, 
Dr. Pérez will try his method on groups of Indians, 
mestizos and whites in order to see if this cephalic- 
medular angle is a racial characteristic as well. An in- 
strument has been developed by Dr. Pérez to measure 
this angle in man. 
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ITEMS 
RADIATIONS like x-rays or the gamma-rays from radium 


that destroy harmful growths in the body, or sometimes 


do injury to normal tissues, accomplish their often 
revolutionary work with very small amounts of actual 
energy expenditure, according to Professor Friedrich 
Dessauer, of Frankfurt-am-Main. A spoonful of hot tea 
brings more energy into the body in the form of heat 
than all the radiation reaching the inner tissues in a 
carcinoma treatment. From this fact Professor Dessauer 
infers that the work of such radiation is done practically 
at the instant of first impact, while they are still con- 
centrated and before they have had opportunity to be- 
come dispersed into neighboring regions. Assuming that 
the primary result of any radiation is regularly to set 
free an electron somewhere, Professor Dessauer concludes 
that such an electron discharged from an atom and 
roaming around within a proiein molecule should be ex- 
pected to cause inner vibrations in it. This condition 
may be described by stating that the one individual 
molecule hit by the radiation has been raised to a higher 
temperature. Therefore, Professor Dessauer speaks of 
‘*point heat’’ as the actual cause of the devastating ef- 
fects of radiation. 


A NAME is wanted for the newest particle discovered 
by science, the positive electron. ‘‘Positron’’ has been 
suggested and is widely accepted. But many object to 
it, on the grounds that it lacks proper character. Pro- 
fessor Niels Bohr in his talks to the California Institute 
of Technology, where the positive electron was discov- 
ered, pointed out the desirability of a new name and 
mentioned ‘‘anti-electron’’ as a possibility but did not 
urge it. He said it had the advantage that it sug- 
gested the fact that the positive electron is, in a 
sense, merely the absence of the negative electron. 
The most brilliant suggestion, however, has come from 
Professor Herbert Dingle, of the Imperial College of 
Seience and Technology in South Kensington, visit- 
ing in Pasadena. He recalled the fact that Electra 
had a brother Orestes and surely the positive and nega- 
tive electrons are like brother and sister. He therefore 
suggested the name ‘‘Oreston’’ for the positive electron. 


PLANTS given several light doses of x-rays in the lab- 
oratory of Professor Charles A. Shull, of the University 
of Chicago, proved more resistant to a ‘‘killing’’ dose 
of thirty minutes’ duration than did similar plants which 
were not given the preparatory treatment. This was one 
of the experiments reported before the meeting of the 
American Society of Plant Physiologists. He cautioned 
against too-hasty generalizations on the basis of this one 
experiment, but suggested that if further tests confirm 
the possibility of self-immunization by x-rays the conse- 
quences may be very important biologically. In other 
experiments it was shown that x-raying wheat plants, 
under proper screening, resulted in more vigorous growth, 
larger production of plant tissue, and a considerable 
speeding up of the life cycle. The stalks always headed 
out earlier in rayed than in unrayed wheat plants. 
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** Best” 


Because of 
Superior Optics 


There are six definite reasons why the Spencer is the 
outstanding Wide-Field Binocular Microscope for scienti- 
fic use— 


1. Superior Optics—no other optics give better definition of 
an objeet than Spencer. 


2. Stereoscopic Vision—Makes possible the perception of 
three dimensions. 


3. Erect Image—The Specimen is seen exactly as it is on 
the stage, the image is not inverted or reversed. 


4. Long Working Distance—Makes possible the examination 
of large, bulky specimens with all powers of magnifica- 
tion. 


5. Variable Magnification—The patented multiple revolv- 
ing nosepiece allows instantaneous variable magnification 
with parfocal objectives. 


6. High Eye Point—Permits viewing of entire field simul- 
taneously. Eyelenses are mounted in a conical mount 
which makes possible perfect vision for those who must 
wear spectacles. 


Folder M-55 completely describes the series of Spencer Wide-Field Binocular 
Microscopes. It is free—write for your copy, now! 
BRANCHES: New York—Chicago—San Francisco—Boston 
—Washington 


PRODUCTS: Microscopes — Microtomes — Delineascopes, 
Visual Aids — Optical Measuring Instruments 
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McGraw-Hitit PuBiicaTIons THE ZOOLOGICAL SCIENCES 


ANNOUNCING 


an important new text 
in elementary zoology 


ANIMAL BIOLOGY 


By Rozert H. Woucorr 
Professor of Zodlogy, University of Nebraska 


601 pages, 6 x 9, illustrated. $3.50 


ONSISTENTLY stressing principles and broad points of view and mini- 
mizing details, this new textbook aims to give the beginning student a clear, 
comprehensive understanding of the whole field of zodlogy. At the same time, 
the book is representative of the so-called ‘‘types’’ course. It is intended for 
those students who need a substantial foundation in biology, whether or not they 


expect to major in the subject. 
Your attention is called to the following salient features: 


In choice of language and style the text provides a treatment that should be grasped’ 
easily by a well prepared student without any help from the teacher. 
The book contains a wealth of unusual illustrations, including a large number not previ- 


ously published. 

Origins of the group names are given. 

Pronunciation of words is included in the glossary. 

Following a simple, logical arrangement, the book is divided into five parts: I. Funda- 
mental Principles. II. The Protozoa. III. The Metazoa in General. IV. The Metazoan 


Phyla. V. General Considerations. 

Throughout, the author has endeavored to make this book a simple, interest- 
ing, and accurate text for a year’s course in elementary zodlogy. During the 
past five years the material, in mimeographed form, has been thoroughly tested 
in the author’s course at the University of Nebraska. 


fp 


Visit the exhibit of McGraw-Hill books in the 
General Exhibits Building, Century of Progress 
International Exposition, Chicago 


ON-APPROVAL COUPON 


McGraw-Hill Book Company, Inc., 
330 West 42nd Street, New York, N. Y. 


You may send me the book checked below, on approval. I understand that I am to return this 
book after a reasonable period of examination unless I either notify you of my intent to adopt it in 


my classes or remit for it. 


Woleott—Animal Biology. $3.50 


SC-7-21-33 
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Science Service, Washington, D. C. 


THE FELS PLANETARIUM 

ON a sheet metal dome, 65 feet in diameter and per- 
forated with millions of small holes, it will soon be pos- 
sible to see reproduced the starry skies as they appear 
from any part of the earth at any time. 

America’s second optical planetarium opens about the 
middle of October as part of the Benjamin Franklin 
Memorial and the Franklin Institute, whose $4,000,000 
building is nearing completion at a location close to the 
city’s center. The planetarium, made by the Carl Zeiss 
optical works in Jena, Germany, is the donation of 
Samuel S. Fels. It will be known as the Fels Plane- 
tarium. The building will house also a technical museum 
similar in scope to the famous Deutsches Museum in 
Munich. The museum will open at a later date, prob- 
ably in December. 

Eighteen planetaria are now in operation in European 
cities. The Adler Planetarium, opened in Chicago three 
years ago, was the first in the United States. Planetaria 
have also been assured for Los Angeles and New York. 

The projection device, the part of the apparatus im- 
ported from Germany, is a glorified stereopticon, and 
stands in the center of the hemispherical dome. Through 
119 separate lenses, images of all the naked-eye stars 
and planets, as well as the sun and moon, are projected 
on the dome’s white inner surface, where they are seen 
by the audience, seated below around the instrument. 
The entire machine is controlled by the lecturer through 
a complicated switchboard. A number of motors cause 
the various objects to move in their proper orbits, but at 
greatly accelerated speeds. It is also possible to show 
the sky of the southern hemisphere, picturing stars which 
never can be seen from the United States. 

The Fels Planetarium will be the first to have a truly 
hemispherical dome. Previous planetaria projection sur- 
faces were made of stretched cloth, forming a series of 
flat figures. In Chicago’s Adler Planetarium the cloth 
is stretched from a series of wooden rings, so that the 
dome consists of zones, one above another, and each 
forming the frustum of a cone. The Philadelphia dome 
is made of sheets of stainless steel, each one formed to 
the proper curvature before erection. Each sheet is 
welded to its neighbors. 

As a solid metal dome would produce objectionable 
echoes, the steel sheets are perforated with millions of 
holes, one sixteenth of an inch in diameter, and an eighth 
of an inch apart. Tests made by acoustic experts have 
shown that sound passes through such perforated metal 
as readily as through stretched cloth. The walls behind 
the dome are covered with sound-absorbing pads, so that 
the voice of the lecturer will not be reflected, and the 
effect will be the same as if he were speaking on an open 
plain at night. With most of the other planetaria echoes 
are avoided by a series of steel baffle plates hung behind 
the cloth dome. These reflect the sound in many direc- 
tions, but do not absorb it. To keep the dome clean and 

the audience comfortable, all air supplied to the chamber 
will be cleaned and conditioned. 


The astronomical section of the Franklin Institute y, 
seum will include a public observatory, with two large 
telescopes, a reflector with a mirror 24 inches in diamet, 
and a refractor with a lens 10 inches in diameter, ag yq 
as numerous models, astronomical photographs showy 
transparencies, and historic instruments. 


RESTORATION OF A HORNED DINOSAUR 
AT YALE UNIVERSITY 


BEAKED like a tortoise, horned like a rhinoceros, ij 
muscles and skin skillfully restored by anatomists, , 
twenty-foot dinosaur has just been placed on exhibitig, 
in the Peabody Museum of Natural History at Yale Uyj. 
versity. The monster is of the genus known to paleop. 
tologists as Monoclonius, and it lived a hundred milli 
years ago, more or less, in the Cretaceous age. 

The skeleton around which the restoration has beg 
built was collected in the Red Deer region of Albert; 
Canada, by Barnum Brown, of the American Museum ¢f 


Natural History, and was purchased by the Peaboiyf 


Museum. Almost all the bones were recovered. 

When the skeleton was assembled at the Peabody Mi. 
seum it was placed in a walking posture, its feet s 
to match certain three-toed dinosaur tracks on slabs o 
rock in the region where it was found; these tracks ma 
possibly have been made by the same or-a similar speci, 

The restoration of flesh and skin was undertaken fu 
one side only, leaving the bony framework visible frou 
the other side. The mount thus gives a graphic illustra. 


tion of how scientists reconstruct the probable livin | 


appearance of a long-extinct animal. 

Each muscle was modeled separately in plasteline, thus 
building up the entire contour of the head, body, limbs 
and tail. Part of a Monoclonius skin has been recor 
ered, and is now in the American Museum of Natural 
History. Using this as a pattern, a mould was prepared, 
showing the studding of small bony plates that appar 
ently gave the creature a partial armoring. Into this the 
plastic materials for the skin were pressed. After the 
restored skin was mounted on the specimen, the whole 
creature was painted a sort of general ‘‘reptile color,” 
following the hues of animals of that class living to-day, 
but without imitating any particular one of them. 

Monoclonius, in spite of his formidable appearanct, 
was a vegetarian and probably not at all fierce. Tit 
wide frill that projected from the edge of his skull ove 
the back of his neck afforded that vital region some prt 
tection, and possibly his forward-projecting horn coull 
be used as a defensive weapon. There were four addi 
tional horn-like appendages to the bony skull-frill, whos 
usefulness, if any, has not been determined. 


THE STRATOSPHERE ASCENT FROM 
CHICAGO 


WHEN the stratosphere balloon takes off sometime this 
month for its flight into the unknown upper reaches of 
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the atmosphere, no one will know just where it will come 


wn. 
ge palloon will take off in conventional fashion from 


the grounds of the Century of Progress Exposition, but 


B, may come down in one of the Great Lakes, in some 


cotton field of Tennessee, or even in the Atlantie Ocean. 
Lieutenant-commander T. G. W. Settle, U. S. N., the 
pilot who will take the craft up in an attempt to reach 
a record altitude, will be able to predict at the time of 
his ascent the general direction in which his descent will 
be made, and he expects to land within 300 miles of 
Chicago if all conditions are favorable, but more than 
that no one can know. 

The steering of a balloon is quite a different matter 
from the guiding of an airplane or dirigible. The bal- 
loon must travel wherever the currents of air carry it. 
When balloons are taking part in a race and attempting 
fio reach a particular destination in the shortest possible 
time, the pilot watches the winds very carefully. Usually 
the direction and speed of the wind differs greatly at 


§ different altitudes, so that by selecting carefully the alti- 
Stude at which he travels he can have some control over 
Fhoth direction and speed of the balloon. In case the 
fwinds for a time are unfavorable at all practical alti- 


tudes, he would select that layer having the lowest wind 


fvelocity, so that at least he would not be losing ground 


too fast. 
But in the stratosphere ascent, the problem is quite 


different from that of the racer. The destination and 


sspeed are unimportant. The only purpose is to go up 
Has far as man can go. All sorts of winds may be en- 


countered before the ceiling is reached. 
Lieutenant-commander Settle plans, however, to wait 
for wind currents which are mainly in a southeast direc- 


= tion with a low velocity. It is probable, therefore, that 


» he will come down somewhere southeast of Chicago, and 


= not too far away. The balloon is prepared to land on 


either land or water. 
He will also wait for favorable weather conditions, so 


® that there will be a minimum of danger from downward 


vertical currents or striking by lightning. He will also 


| wait until there is no rain to freeze on the gondola and 


thus add weight to the craft. The condensing of mois- 
ture on the outside of the ship is not anticipated because 
no attempt to go up will be made when the air at lower 


; altitudes is not clear. The moisture in the very high 


citrus clouds, those wispy, ‘‘mare’s tails’? which are 
seen on clear days, is already frozen in hard ice particles, 
and will bounce off the surface of the ship’s sphere, leav- 
ing it free. So far as the depositing of moisture on the 
interior surface and its consequent freezing is concerned, 


| 4pparatus carried is expected to keep the humidity below 


the precipitation point. 


METHYLENE BLUE AND CYANIDE 
POISONING 
METHYLENE blue as an antidote for cyanide or carbon 
monoxide poisoning is now the subject of a heated con- 
troversy. 
The blue dye received its first trial as a poison anti- 
dote in California. Several cases in which the treatment 
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has been successful have been reported from San Fran- 
cisco and elsewhere. Its use became routine in the 
Emergency Hospitals of the San Francisco Health De- 
partment for cases in which the patients were brought in 
apparently dying from the effects of one or the other 
of these two deadly poisons. 

Strenuous objection to this use of the dye has been 
brought forward by other investigators within the last 
few months. Statements were made that the blue dye, 
instead of saving lives of carbon monoxide victims, might 
actually hasten death and that its use was at least de- 
cidedly limited in cases of cyanide poisoning. Experi- 
ments supporting these statements have been reported 
in scientific literature, as well as experiments supporting 
the value of the dye as an antidote for cyanide and car- 
bon monoxide. 

For a time the use of the dye was suspended by the 
Emergency Hospitals Service of the San Francisco 
Health Department. As a result of further consultation 
and clinical experience, however, the treatment has been 
resumed. In carbon monoxide poisoning the dye is used 
in addition to the standard methods of treating this 
condition. No deaths from the use of the dye in treat- 
ing the two types of poison cases appear to have been 
reported, while there have been several instances in which 
lives have been saved. 

The methylene blue treatment was the subject of a 
minor controversy earlier in its history. This centered 
over whether or not proper recognition had been given 
the first use in animals and for the first suggestion of 
its use in man in such poisoning cases. 


STANDARDIZATION OF ERGOT 


THE official standards for ergot and fluid extract of 
ergot, a drug once widely used in childbirth, have been 
revised. The new standards and methods of testing the 
drug have been announced by Dr. E. Fullerton Cook, of 
Philadelphia, chairman of the Committee of Revision of 
the U. S. Pharmacopoeia. The Pharmacopoeia is the 
legal standard for drugs and medicines in the United 
States. 

The purity of the fluid extract of ergot marketed in 
this country was questioned several years ago by Howard 
W. Ambruster, New York importer, and became the sub- 
ject of intense controversy and a congressional investi- 
gation. It is understood that Ambruster’s charges, how- 
ever, have nothing to do with the present revision. 

Dr. M. I. Smith, pharmacologist of the U. S. National 
Institute of Health in Washington, devised a new 
standard for the drug and a method of standardization. 
The standard proposed by Dr. Smith is the same as the 
one being adopted by the Pharmacopoeia, though the 
new Official method for making a drug that meets this 
standard is not the method he devised. 

Physicians, pharmacologists and pharmacists have 
recognized for some time that the fluid extract of ergot, 
as manufactured commercially, was not up to standard. 
Believing that for this reason the drug might endanger 
the lives of mothers and new-born babies, many physi- 
cians stopped using the drug in confinement cases. 

The new standards, which are expected to bring about 
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a more uniform and safer product, are merely part of 
the revisions which are constantly being made in the 
U. S. Pharmacopoeia to keep it abreast of the latest 
scientific developments. The entire book is revised once 
every ten years, and revisions such as the one for ergot 
are issued in the intervening years. 


MEN OF THE OLD STONE AGE IN GERMANY 


LIONS were among the beasts at which hunters of the 
Old Stone Age in Germany cast their spears. Evidence 
to this effect, in the shape of a fine skull of a lion, 
has been found at what seems to have been a hunting- 
place of Ice Age date near Wallertheim in the Rhine 
region. The discoverers, Professor Otto Schmidtgen, di- 
rector of the Mainz Museum of Natural History, and 
Dr. Wilhelm Wagner, of the Darmstadt Geological In- 
stitute, have been conducting a systematic search for 
evidences of paleolithic populations in the Rhineland. 

The hunting-place where the lion skull was found 
seems to have been a water-hole where the animals came 
to drink, and where consequently their shaggy hunters 
could lurk among the bushes with fair hopes of spearing 
a dinner. Tools of both stone and bone were discovered 
here, the latter a great rarity among Old Stone Age 
artifacts. The tools so far found are of such rough 
shape that their discoverers doubt whether they were 
the actual hunting weapons. They think it more likely 
that the hunters flung spears of pointed, possibly fire- 
hardened, wood. 

Professor E. Wahle, of Heidelberg, has expressed the 
opinion that the Rhineland will eventually provide data 
for the study of ancient man that will rival if not sur- 
pass in value the information yielded by the famous 
pictured caves in France. The cave-dwelling men of 
France, he pointed out, lived for many successive genera- 
tions and culture levels in the same caverns, so that there 
is no clear separation of their remains into distinct 
strata. On the other hand, the Rhineland hunters were 
dwellers in the open, and layers of earth accumulated 
between successive occupations of a site by different 
groups, which will make possible a study of their time- 
relations by the well-known geologic method of stratig- 
raphy. The separation of different groups of human 
oceupants in the Rhine Valley is sharpened by the fact 
that during the Ice Age there were several advances and 
retreats of the glacial front, with corresponding retreats 
of the human population and their later returns to the 
forgotten and buried camp sites. 


ITEMS 


MAN’s ever-present enemies, the crop-damaging in- 
sects, are attacking on many fronts as the year warms 
into the summer that is their most favorable season. 
Recent surveys by the U. 8. Bureau of Entomology show 
that even at their present low values, the farmers’ crops 
will pay heavy tribute to these alien enemies again this 
year. An extension of front is reported in the Mexican 
bean beetle sector. The beetles have been discovered at 
Monticello, Florida, and in southern Mississippi. This 
is the first southward extension of their holdings since 


VOL. 78, No, 219 


their first discovery in northern Alabama in 1919, Among 
enemies of cereal crops, the chinch bug and the cor, ear 
worm figure prominently; fruit aphids and plum Cureulig 
are raiding orchards, while the messy webs of the ten} 
caterpillar are disfiguring roadside trees all the war 
from Maine to Maryland. 


ACCUMULATING reports reveal that the past wint, 
brought the worst damage in years to the Atlantic coay 
Numerous buildings and shore structures were batterg 
into a state of wreckage by stormy waves. Abnorm) 
amounts of soil were stolen from the shore line by the 
sea. The damage is laid to a succession of extrem, 
storm tides such as occur every 25 to 30 years. In jp. 
tervening years it is the usual thing for damage to ty 
coast to total millions of dollars, but in years of stor 
tides the losses pyramid. In editorial comment on this 
serious property loss, The Engineering News-Record 
upon coast states to take defensive action. Local pro. 
tective measures against storms and tides are of littl 
effect, it is pointed out, because resistance of any on 
section of the shore line is interwoven with the resistance 
of adjoining sections. 


A METHOD of adding copper and iron salts and man 
ganese to milk has been developed at the University of 
Wisconsin by Professor E. B. Hart and associates. Thi 
new treatment makes milk more nearly a perfect food » 
which man or other animals could live exclusively. De. 
spite its tremendous food value, it was found sever 
years ago that milk could not be relied on as a sok 
source of nourishment. Animals fed solely on milk diej 
of anemia. Professor Hart and associates were amon; 
the first to discover that this was because milk was dei 
cient in copper and iron salts, necessary for production 
of hemoglobin. Manganese has recently been found 3 
necessary element of diet also. The effect of the milk 
which has been mineralized by Professor Hart’s new 
process has been tested on experimental animals and o 
one of the students at the university. This young man 
lived for two months on a diet of this mineralized milk. 
He did not lose weight and he never complained of 
hunger. Yorkshire pigs kept on an exclusive diet of this 
milk and cod-liver oil for four and one half months aver- 
aged the same weight at the end of the period as pig: 
fed the usual full diet. 


GERMAN physiologists have worked out an ingenious 
method for estimating the velocity of blood circulation, 
which depends on the peculiar light reaction of the dye 
stuff fluorescein. The presence of this dye in the blood 
is indicated by a greenish color of the lips, viewed unde! 
pure blue light in a darkened room. In making a test, 
a small amount of fluorescein solution is injected into 
the blood stream, and the number of seconds it takes 
until the lips shine with the greenish light are noted. 
The method is being used in the study of various circu: 
latory and cardiac disorders, and also in research on the 
physiological effects of sports. The minimum circulation 
time thus far observed has been seven seconds; an aver: 
age circulation time is approximately twenty-one seconds. 
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| APPARATUS and REAGENTS 


FOR LABORATORIES OF 
CHEMISTRY and BIOLOGY 


Our new 1,044-page catalogue illustrates and de- 
scribes 11,814 Apparatus items and lists 2,762 
Reagent items, all controlled in quality, currently 
priced and stocked for immediate shipment. 


In requeaee catalogue, please state professional connec- 
tion with organized | atory work. 


ARTHUR H. THOMAS CO. 


WEST WASHINGTON SQUARE 


PHILADELPHIA, U. S. A. 
Cable Address, BALANCE, Philadelphia 


| New Low P. rices 
on Oxy-Gas 
the ewel Blowpipe 


A necessity in working Pyrex and quartz; 
brazing; soldering; etc. Will melt plati- 
num. Ask for folder S-6. 


Hoke Inc., 22 Albany St., New York City F'l 


THE SCIENCE PRESS PRINTING CO. 


PRINTERS OF 
SCIENTIFIC AND EDUCATIONAL JOURNALS, 
MONOGRAPHS AND BOOKS 


Correspondence Invited 
LANCASTER, PENNSYLVANIA 


THE WISTAR INSTITUTE 
BIBLIOGRAPHIC SERVICE 


ISSUES 


AUTHORS’ ABSTRACTS 
of all papers appearing in the journals listed below 
prior to publication of the articles in _ full. 
By this advance information biologists may familiarize 
themselves with contemporary research in a minimum of 
time. 

Advance Abstract Sheets are issued twice a month, 
each sheet containing ten or more authors’ abstracts. 
Subseription rate is $3.00 per year. 

Bibliographic Service Cards, following the Advance 
Abstract Sheets, also are issued twice a month. In addi- 
tion to the authors’ abstracts, the cards provide subject 
headings and complete bibliographic reference. The 
ecards are convenient for filing and library records. 
Price, $5.00 per year. 

At regular intervals the authors’ abstracts are assem- 
bled and published in book form with complete authors’ 
and analytical subject indices. Price, $5.00 per volume. 
Liberal discount to subscribers to the Bibliographic Ser- 
vice Cards. 


JOURNAL OF MORPHOLOGY 

THE JOURNAL OF COMPARATIVE NEUROLOGY 

THE AMERICAN JOURNAL OF ANATOMY 

THE ANATOMICAL RECORD 

THE JOURNAL OF EXPERIMENTAL ZOOLOGY 

AMERICAN ANATOMICAL MEMOIRS 

AMERICAN JOURNAL OF PHYSICAL ANTHROPOLOGY 

JOURNAL OF CELLULAR AND COMPARATIVE PHYSIOLOGY 

FOLIA ANATOMICA JAPONICA (Tokyo, Japan) 

PHYSIOLOGICAL ZOOLOGY (Chicago, Lllinois) 

STAIN TECHNOLOGY (Geneva, New York) 

PUBLICATIONS OF THE BIOLOGICAL SURVEY OF THE MOUNT 
DESERT REGION 


The Wistar Institute of Anatomy and Biology 
Philadelphia, Pa., U. 8. A. 


Laboratory 
Lighting Unit 


See Article in ScrencE 
| Issue of June 16th 
by Pond and Meier 
Made by 


BIDDLE-GAUMER CO. 


3846-56 Lancaster Ave. 
PHILADELPHIA 


MICROSCOPIC 
_ SLIDES AND COVER GLAS 
Do Not Fo 


At your dealer— or write (giv 


Apams. 


25 East 26th ree 


The Rat: A bibliography, 1924-1929. 


L. E. DRAKE and W. T. HERON 
1353 titles—with subject index. 
Price—50 cents 


Orders may be sent to 


The Wistar Institute, 36th Street & Woodland Ave., 
Philadelphia, Penna. 


Second Edition: Revised and Enlarged 


THE RAT; DATA AND REFERENCE TABLES 
Memoir No. 6: 458 pages. Bibliography: 2206 titles 
HENRY H. DONALDSON 


Published by THE WIsSTAR INSTITUTE 
Philadelphia, Pa., U. S. A. Price, $5.00 


STYLOGRAPH 


is a wax sensitized paper for graphic recordings. It 
marks with any sharp point and does not rub off like 
smoked paper. 

THE STYLOGRAPH CORPORATION 


Scottsville Road Rechester, New York 


Field Equipment for Engineers, 


Explorers, Hunters, Travelers 
Scientific Instruments, Packing Equipment, 
Skis, Firearms, Clothing, Fiala Pat. Sleep- 
ing Bags, Optical Instruments, Astronomic 
Telescopes; Range Finders; Binoculars. 
Paulin Altimeters. Write for Catalog “A” 

FIALA OUTFITS 


47 Warren St., New York 
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EP! CONDENSER W 


ITH triple revolving nosepiece, bright and 
dark field illuminating device, azimuth dia- 
phragms, color filters, three 8-volt lamp bulbs, three 
concave mirrors $61.00 


Achromatic Objective 5.3 n.a. 0.14 $ 7.00 
30 ‘Ma. 0.75 24.00 


$106.00 
Prices f.o.b.N.Y. 


Micro Catalog 476 describes this and other new equipment 
for the examination of objects by reflected light. 


CARL ina. 


485 Fifth Avenue 728 So. Hill Street 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE USES OF SPECTROSCOPY 

Metuops of putting the rainbow to work by means 
of the spectroscope were discussed last week at the In- 
ternational Conference on Spectroscopy at Massachusetts 
Institute of Technology. Over one hundred scientific 
men and industrialists by attending showed their inter- 
est in the spectroscope, which is one of the most powerful 
tools for research. It has innumerable uses and in 
various applications serves as a watch, detective, balance, 
speedometer, microscope, camera, tape measure, transit 
and forgery detector. 

In addition to spectroscopists from this country and 
abroad, those attending included industrialists and in- 
vestigators working in textiles, chemical engineering, ex- 
plosive manufacturing, metallurgical engineering, as- 
tronomy, medicine, biology, coal mining, automotive 
engineering, paper manufacturing, wire making. Many 
uses of the spectroscope were reported. 

One engineer had trouble with automobile radiator 
caps buckling. The spectroscope revealed impurities in 
the material undetectable by other means. Another told 
of a white paint which turned black on exposure to sun. 
Spectroscopy revealed minute impurities. 

The importance of the spectroscope in metallurgical 
engineering was indicated by the fact that one company 
has made more than 33,000 spectroscopic photographs 
during research. 

In crime detection the spectroscope has enabled in- 
vestigators to identify materials on clothing. 

A coal operator said that it can be told by spectro- 
scopic examination from what seam coal comes. Mining 
engineers are using spectroscopes to detect minute im- 
purities, which in some cases aid in finding larger 
amounts, 

Because even small amounts of impurities may affect 
the life of rubber, manufacturers are greatly interested 
in spectroscopic methods of detecting them. These meth- 
ods are also of great use in controlling the manufacture 
of optical glass. 

In food industries, the spectroscope is valuable in 
checking ultra-violet irradiation and in analysis of mate- 
rials. Dental researchers have found by spectroscope that 
mottled enamel is due to small impurities in certain 
drinking waters. In the case of an appendix operation 
where glass was found, the spectroscope revealed that 
the fragments did not come from a suspected catsup 
bottle in a restaurant. 

Other instances of the use of spectroscopy ranging 
from examination of cranberries to raincoats, cable 
sheathing, gasoline and transformer oil were cited. One 
company suspected second-hand oil was being sold for 
use in transformers. The spectroscope confirmed it. 

In diseussion of light-wave standards, it was empha- 
sized that the iron standard is not obsolete but will be 
supplemented by copper which gives wave-lengths of 
value in the region below one one-hundred-thousandth of 
an inch long. Here iron does not give enough lines to 
be satisfactory for standards. 


Of special significance at the meeting was the large 
attendance of industrialists who, while not trained in 
spectroscopy, realize its possibilities for their industries 
and want to learn how they can utilize it. 


IMAGE OF A FAINT LIGHT 


Faint light may be incapable of forming a distinct 
image of a very small area. 

This extension of the uncertainty or indetermination 
theory of the new physics is being tested by Professor 
John Q. Stewart and Dr. A. M. Skellett at Princeton 
University in a photographic study. Preliminary results 
reported in a letter to The Physical Review seem to show 
that scratches on a glass plate are fuzzier in focus when 
photographed in very faint blue light than when photo- 
graphed in bright light. 

One of the philosophically intriguing consequences of 
the new wave mechanics in physics is the uncertainty 
principle of Heisenberg, who, in 1927, pointed out that 
it is possible to measure the exact position of a small 
particle, such as an electron, only at the expense of un- 
certainty as to its position. This principle of indetermi- 
nation has been more disturbing to the older physical 
concepts than even the principle of relativity. 

Three years ago Professor Stewart, reasoning by anal- 
ogy, speculated that this matter of uncertainty might 
extend to faint light forming images. Since then he and 
his associates have been carrying out tests. 

The source of light is a pinhole in a dark room, the 
pinhole being illuminated from behind through a blue 
filter. At a distance of 2.5 meters (about 24 yards) is 
mounted a glass slide having numerous fine scratches 
forming a scale of tenth millimeters. A sturdy camera 
photographs these fine markings using only light from 
the pinhole. Faint light exposures varying from an 
hour or two up to twelve days have been made and com- 
pared with bright light exposures. The faint light ex- 
posures show a decidedly more blurred focus than the 
photographs made with brighter light. The experiments 
are being continued. 


THE HUMAN EGG-CELL 


THE importance of quality in human egg-cells is 
stressed by Dr. George L. Streeter, director of the de- 
partment of embryology of the Carnegie Institution of 
Washington, in a report on his most recent investiga- 
tions. As many as 25 per cent. of fertilized ova are not 
good enough to reach the stage of birth, he says. Such 
biological false starts die at some time during the pre- 
birth period. 

Even after birth, however, the influence of the egg- 
cell’s make-up still continues, according to Dr. Streeter. 
‘*Whether the infant survives its first year—and in fact 
a large number of them fail to do this—depends in con- 
siderable part on the original quality of the egg,’’ he 
continues. ‘‘If they withstand the usual experiences of 
life until between 50 and 60 years old and then succumb 
to its aggregate wear and tear, they conform to the 
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actuary’s ‘expectation of life at birth’ and to the em- 
bryologist’s expectation of the performance of an egg 
of average quality. It is only the extraordinarily good 
egg that is still going strong at 80 years, and we see 
him (or her) do this in the absence of any exquisite hygi- 
enic régime or environmental favor. 

‘*The egg as a whole, of course, consists of a multi- 
tude of elements and it is the sum, or rather integration 
of these, that determines its fate. If we would know the 
quality of the egg, we must therefore determine the qual- 
ity of its parts. As a whole the egg may be a satisfac- 
torily performing mechanism, although certain portions 
of it are of poor quality. One finds, in fact, that it is 
normal for the component elements of the egg to differ 
among themselves in such qualities as endurance and 
capacity for growth. One also finds that these differ- 
ences vary in different eggs and that they are heredi- 
tary.’’ 

PERNICIOUS ANEMIA 

PERNICIOUS anemia is not necessarily the result of the 
lack of the preventive vitamin B,. Failure to digest this 
vitamin, even though it is present in the stomach, may 
also bring on this troublesome illness. So physiologists 
and medical scientists attending the meeting of the 
American Association for the Advancement of Science 
were informed by Dr. Maurice B. Strauss and Dr. Wil- 
liam B. Castle, of the Thorndike Laboratory, in the 
Boston City Hospital and the Harvard Medical School. 

Pernicious anemia, their report stated, may result from 
the failure of the stomach juice to digest vitamin B, or 
a closely related substance. Vitamin B, is found in meat, 
eggs, milk, liver, the outer layer of rice, yeast and wheat 
germ. Without any symptoms of indigestion, such as 
gas or pain, the patient may lose an essential factor 
from the stomach juice with the result that pernicious 
anemia develops. This stomach factor is neither the 
stomach acid nor common ferments, so that its absence 
can only be detected by special biological tests. All the 
usual factors of the stomach juice may be absent, but 
this very necessary one still remains. 

If this factor is absent, no matter how much food con- 
taining B, the person eats, the anemia will remain. How- 
ever, if every day he drinks two or three ounces of 
stomach juice from a healthy individual after he has 
eaten foods containing vitamin B,, the anemia will be 
cured. 

In pregnancy certain women lose this stomach factor 
temporarily. They then develop pernicious anemia of 
pregnancy. After they have had their children this 
stomach factor returns to normal, and they recover from 
the anemia. Other women, in order to keep their figures 
thin during pregnancy eat so little food containing 
vitamin B,, that they too develop anemia, even though 
the stomach juice remains normal. Both factors are 
necessary to keep the blood normal. 

In India and other tropical areas there is an anemia 
very much like pernicious anemia. Individuals with this 
disease may have a normal stomach juice, but may have 
eaten so little vitamin B, containing food that they 
develop the same kind of anemia as people whose stomach 
juice is abnormal. 
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ITEMS 


Stupy of the cosmic rays has taken an Indian physicist 
to high ridges of the Himalayas 19,500 feet above the 
sea. The mountain climb is part of the world-wide o. 
mic ray survey organized by Professor A. H. Compton 
of the University of Chicago. By gathering data oy the 
intensity of the rays from space as they strike the ear 
at different altitudes and in different latitudes, physicig, 
hope to learn the character of this radiation. Reporting 
his journey, to the Urusvati Journal of the Himalaya) 
Research Institute, Professor J. M. Benade expresso, 
the belief that he has carried the cosmi¢ ray search {) 
a new height record for mountain work.  Profesgo, 
Benade is professor of physics at Forman Christian (\). 
lege, Lahore. His part in the world survey is to take 
measurements of rays in Ceylon, Java, Singapore, Pp. 
nang, Rangoon, Calcutta, Lahore, and at the highest at. 
tainable altitudes in the Himalayas, 


CosMic rays entering the earth must consist in part 
of both negative and positive charged particles. For if 
the particles were only electrons or only positives, mathe- 
matical computations show there would exist electric 
potential differences of thousands of billions of volts 
between points that are relatively close together as 
astronomy counts distances, such as the distance light 
travels in a year. This suggestion was made by Dr. W. 
F. G. Swann, director of the Franklin Institute’s Bartol 
Research Foundation, in a communication to the Ameri- 
can. Physical Society. Some investigators have suggested 
that the cosmic rays consist of a mixture of electromag. 
netic radiation or photons and negatively charged par- 
ticles or electrons. Recent experiments by Dr. Swann’s 
associates have produced evidence that some of the par- 
ticles may be speeding hearts of light atoms, positively 
charged. Dr. Swann renews his theory that the cosmic 
rays may originate in the heavenly bodies and sees no 
theoretical reasons why both negative and positive par- 
ticles should not be emitted with high energy from them. 


By projecting a magnified image of the impression of 
a star on a photographic plate to a small white screen, 
astronomers at the Yale University Observatory are 
measuring these plates with much less eye-strain than 
formerly. In much of this work the actual plates are 
measured under a special form of microscope whose mo- 
tions back and forth and up and down can be accurately 
determined. The strain of examining these images 
through the microscope eyepiece, then reading the mi- 
crometer heads that tell its motion, then recording the 
readings, is often considerable. Dr. Frank Schlesinger, 
director of the Yale Observatory, and his associate, Dr. 
Arthur L. Bennett, have developed the new method, in 
which a powerful light shines through the plate, then 
through the microscope. Above is a small mirror which 
reflects the light downwards to a white sereen made of 
magnesium carbonate. The entire apparatus acts as 2 
magic lantern, the plate being the slide, and the image 
on the sereen may be magnified thirty diameters or more. 
This overcomes much of the usual strain, and compara- 
tive tests show that there is no decrease in accuracy. 
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CASTLE 


INCUBATORS 


famous for 


Precision 


under all service conditions 


The famous 554 Castle Incubator 


Never more than one degree var- 
iation between top and bottom of chamber. 


Never more than a fraction 
of a degree variation at the thermometer. This ac- 
curacy of temperature holds up to a room tempera- 


ture of 95° F. 


«Practically no space in 


chamber is wasted by heaters or controls. Four 


removable shelves. 


Advanced engineering and highest 
quality in every detail of construction 


Write for Incubator Bulletin 


WILMOT CASTLE COMPANY 
1212 University Ave. Rochester, N. Y. 


ALBERT EINSTEIN 


ON THE METHOD OF 
THEORETICAL PHYSICS 


The Herbert Spencer Lecture delivered 
at Oxford University, June 10, 1933 
Price 50 cents 


OXFORD UNIVERSITY PRESS 
114 Fifth Avenue New York 


NORTH AMERICAN UREDINALES 


(Second Edition) 
1266 species with 3540 synonyms. 
Fully indexed. Cloth bound. 238 pages. $3.50. 
Order from 
Elam Bartholomew, Herbarium Curator, 
Fort Hays State College, Hays, Kansas. 


APPARATUS and REAGENTS 


FOR LABORATORIES OF 
CHEMISTRY and BIOLOGY 


Our new 1,044-page catalogue illustrates and de- 
scribes 11,814 Apparatus items and lists 2,762 
Reagent items, all controlled in quality, currently 
priced and stocked for immediate shipment. 


F In requesting catalogue, please state professional connec- 
tion with organized laboratory work. 


ARTHUR H. THOMAS CO. 


WEST WASHINGTON SQUARE 


PHILADELPHIA, U. S. A. 
Cable Address, BALANCE, Philadelphia 


HELLIGE HARDAX 
micro SLIDES ano COVER GLASSES 


For more than forty years Hellige products 
have enjoyed the largest output and distriba- 
tion through the foremost dealers the world 
over, not that they are the cheapest, but because 
they are recognized as representing the utmost 
in value. 
Specify Hellige Hardax when ordering from 
your dea 
Write for bulleti 


ELLIGE Inc. 


179 EAST 87>. STREET, NEW YORK,N.Y. U.S.A. 
Scentiric Instruments « Lasoratory & Bacteriorocicat 
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TEST 
BASKETS 


OF 


STER-O-LITE 


special non-rusting metal 


Ss” ER-O-LITE isa special nickel-chromium alloy which, by reason of its com 

position, is highly resistant to corrosion of any type. It contains no iron and 
cannot rust. ‘Test tube baskets of this metal are guaranteed to withstand hot air 
and steam sterilization indefinitely. 

In constructing STER-O-LITE baskets heavy gauge wire isemployed. The 
frame is No. 8 B. & S. gauge, the sides of No. 16 B. & S. gauge. Both bottom 
and sides are closely woven, with an elongated diamond mesh on the sides and a 
narrow rectangular mesh for the bottom, not only to retain small diameter tubes 
but also to impart rigidity. 

STER-O-LITE baskets are somewhat higher in first cost but are really less 
expensive than other types because of their greater life. 


IN ADDITION 
16602 TEST TUBE BASKETS-—Ster-O-Lite, Rectangular. to STER-O-LITE, we stock a 
; : complete line of test tube 
6 6 5 4 baskets of heavy gauge steel 
wire, hot-dip galvanized. 
Length, inches 6 5 5 5 This coating eérro- 
Width, inches........ Box ieee 6 4 4 4 sion, adheres tightly to the 
steel wire, and materially 
. 1.75 1.25 1.15 1.10 strengthens the entire 
. basket by sealing together 
Per dozen, 10% discount. the wires at each overlap. 
The result is a basket much 
16603 TEST TUBE BASKET —Ster-O-Lite. Cylindrical, sisted’ ter 
measuring 5 inches diameter by 6 inches high.......... 1.25 plied and exceeded in length 
: of life only by STER-O- 
Per dozen 10% discount. LITE baskets. 


CORPORATION 
LABORATORY APPARATUS AND CHEMICALS FOR 
EMICAL, BIOLOGICAL, METALLURGICAL AND CLINICAL Conon 


ROCHESTER, N.Y. _ 
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—— READY FOR FALL COURSES 


an important new text in the 
INTERNATIONAL SERIES IN PHYSICS 


F. K. Richtmyer, Consulting Editor 


physies and ealeulus. 


chapter. 


Power Series 

Power Series Method for Differential Equations 

Power Series and Exponential Methods for Simple 
Harmonie Vibrations 

Damped Vibrations, Forced Vibrations, and Reso- 
nance Energy 

Vector Forces and Potentials 

- Lagrange’s Equations and Planetary Motion 

Generalized Momenta and Hamilton’s Equations 

Phase Space and the General Motion of Particles 

The Motion of Rigid Bodies 

Coupled Systems and Normal Codrdinates 

The Vibrating String and Fourier Series 

Normal Coérdinates and the Vibrating String 

The String with Variable Tension and Density 

The Vibrating Membrane 

Stresses, Strains, and Vibrations of an Elastic 
Solid 

Flow of Fluids 

Heat Flow 

Electrostaties, Green’s Theorem, and Potential 
Theory 

Magnetic Fields, Stokes’ Theorem, and Vector 
Potential 


330 West 42nd Street, New York 


Introduction 
to Theoretical Physics 


By Joun Cuarke Suater, Professor of Physics, in charge of the 
Department, and NATHANIEL HERMAN FRANK, Assistant Professor 
of Physics, Massachusetts Institute of Technology. 


RESENTING a unified treatment of both classical and modern physics as a single but 
P developing structure, this forthcoming text aims to familiarize the student with the 
methods and principles of theoretical physics, and to prepare him for more advanced work 
in the various branches of the subject. The book presupposes a knowledge of descriptive 


A feature of the text is the comprehensive set of problems offered at the end of each 


Chapter Headings 


Electromagnetic Induction and Maxwell’s Equa- 
tions 

Energy in the Electromagnetic Field 

Reflection and Refraction of Electromagnetic 
Waves 

Electron Theory and Dispersion 

Spherical Electromagnetic Waves 

Huygens’ Principle and Green’s Theorem 

Fresnel and Fraunhofer Diffraction 

Waves, Rays, and Wave Mechanics 

Schrédinger’s Equation in One Dimension 

The Correspondence Principle and Statistical Me- 
chanics 

Matrices 

Perturbation Theory 

The Hydrogen Atom and the Central Field 

Atomic Structure 

Interatomie Forces and Molecular Structure 

Equation of State of Gases 

Nuclear Vibrations in Molecules and Solids 

Collisions and Chemical Reactions 

Electronic Interactions 

Electronic Energy of Atoms and Molecules 

Fermi Statistics and Metallic Structure 

Dispersion, Dielectrics, and Magnetism 


Send for a copy on approval 


Visit the exhibit of McGraw-Hill books in the 
General Exhibits Building, Century of Progress 
International Exposition, Chicago 


McGRAW-HILL BOOK COMPANY, Inc. 
Aldwych House, London, W. C. 2 
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SCIENCE NEWS 


VoL. 78, No. 2014 


Science Service, Washington, D. C. 


THE “PEKING MAN” 


THE famous fossil, ‘‘ Peking man,’’ whose unearthing 
during the past few years in a cave near Peiping, China, 
has added an early chapter to human pre-history, was 
introduced to the International Geological Congress by 
the group of scientists responsible for his discovery. 

‘ Sinanthropus, as this fossil man is known scientifically, 

is now recognized to be one of the earliest of humans, 
rivaling the famous ape-man of Java, Pithecanthropus, 
in antiquity, and dating from the earliest stage of the 
Pleistocene, that portion of the record of the rocks that 
included the great Ice Ages. Although relatively young 
in the history of the earth, this time is hundreds of thou- 
sands of years in the past; just how many, geologists 
do not as yet attempt to say with accuracy. 

Dr. Davidson Black, Canadian by nationality, anat- 
omist by profession, and directing the Chinese Geological 
Survey’s inquiries into the recent geological past of 
China, acted as spokesman for the group. 

More is known about Sinanthropus, China’s fossil man, 
than any other extremely ancient human creatures, Dr. 
Black said. Skulls and nearly complete jaws of an adult 
and child have been found, and out of the débris of the 
Choukoutien cave where Sinanthropus must have lived 
for thousands upon thousands of years, a large quantity 
of other bones and teeth has been dug. 

Only in this one locality, a cave uncovered in lime- 
stone quarrying near the little village of Choukoutien, 
about 25 miles from Peiping, has evidence of Sinan- 
thropus been found. There, in 120 feet of layered dirt 
of ages, are found mingled the bones of Sinanthropus, 
bones of extinct animals, man-made tools of bone and 
stone, charcoal from fires that burned and cooked Sinan- 
thropus’ meals ages ago. 

In scientific language Dr. Black explained how exca- 
vations and studies had caused China’s fossil man to 
arise from this cave rubbish heap and become a link in 
man’s common ancestry with the rest of the animals. 

Not a great-ever-so-great grandfather, but rather a 
remote uncle, is Sinanthropus to modern man. Dr. Black 
and his associates feel sure Sinanthropus was not a direct 
ancestor of our own particular Homo kind of human 
being, but that he was nevertheless human in the true 
sense of the word. He was in a blind evolutionary alley, 
an off-shoot from the main stem of mankind’s evolution 
that died out some time later in the course of time. 

Despite the remote antiquity of Sinanthropus as mea- 
sured by the geological layers of the earth, the chert, 
limestone and quartz implements that he fashioned are 
relatively advanced and have some characteristics that 
indicate that he might have been as skilled as the Mous- 
terian men in Europe who were by no means the earliest 
of the inhabitants of Europe. 

Truly international is this search for ancient man in 
China, organized by the National Geological Survey of 
China. At this International Geological Congress was Dr, 
Black, honorary director of the Cenozoic Research Lab- 


oratory, a special department of the National Geological 
Survey of China, generously supported by funds of the 
American Rockefeller Foundation. There was Pere Taj) 
hard de Chardin, Jesuit priest and native of France, 
lately president of the Geological Society of Franee 
whose paleontological researches’ are world famous, 
greeted with affection Sir Arthur Smith Woodward, the 
British scientist, with whom he was working when }p 
found the canine tooth of the famous Piltdown may, 
Also representing China at the congress was Dr. V, x. 
Ting, scholar and gentleman of the world and honorary 
director of Cenozoic Research in China. He is a leade 
in Chinese science and an authority on the relationships 
between fossils and rocks in China, 


THE EXPANDING UNIVERSE 


A FEw billion years ago all the galaxies were together 
in a space no larger than is now occupied by one of them, 
but they at once began to separate, so starting the expan. 
sion of the universe. 

This theory was presented to the Royal Astronomical 
Society in London by Professor Willem de Sitter, the 
Dutch astronomer, whose previous theories of an ex. 
panding universe were accepted by a large number o? 
physicists and mathematicians. He has lately changed 
his views, he said, as to the origin of the expansion. 

““We have to choose between three types of expanding 
universe,’’ according to Professor de Sitter. 

‘‘The first type begins with zero radius at a finite 
time in the past, and expands to infinity. The second 
contracts from an infinite radius to a minimum and 
expands again to an infinite radius, while the third oscil- 
lates in a finite time between zero and a maximum 
radius. 

‘‘The third type involves a periodically recurring 
catastrophe, a theory of which I have a very strong 
dislike. Until recently I was inclined to believe in the 
second type. 

‘Lately I have come to think of the first case, where, 
according to the mathematical idealization, the universe 
contracted to a point at some definite epoch of time, the 
galaxies passing simultaneously through this point with 
the velocity of light. When the galaxies approach very 
near each other the mathematical approximation breaks 
down, so that the point becomes firite, and a physical 
interpretation is possible, 

‘<The galaxies can easily penetrate each other. If 
you put a million galaxies in the space now occupied 
by one, the stars still have plenty of elbow room. Theit 
mutual distances will still be of the order of 100,000 
times their diameters. 

‘The truth of this theory depends on whether the 
time of passing through the minimum was a very critical 
epoch or not. It is supported by several indications of 
a serious crisis three or five billion years ago. ‘The 
planetary system, according to modern ideas of its origit, 
is about that age. And a few billion years ago theré 
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must have been some very critical event in the history 
of the galaxies, when they were subjected to very strong 
perturbations, which were responsible for their rotation, 
their spiral structure, and the inhomogeneous distribu- 
tion of matter in them. 


SOIL EROSION 


Som erosion that removes 126,000,000 pounds of plant 
food annually from fields and pastures of the United 
States, at a financial loss estimated at $200,000,000, will 
be fought with a publie works fund grant of $5,000,000. 

The soil conservation plan will be under the super- 
yjsion of the Bureau of Agricultural Engineering of the 
Department of Agriculture, and the Special Board of 
Public Works in making the grant directed that the pro- 
gram be completed before November 1, 1934. 

Terracing is the means to be used in controlling 
the erosion. The government will supply the technical 
direction and terracing equipment and the landowners 
will provide the power and labor. 

A maximum amount of unemployment relief is prom- 
ised for every dollar invested by the government. It is 
estimated that more than twice the $5,000,000 grant will 
be spent by landowners on labor and power in carrying 
out the work. Thus more than $15,000,000 will be put 


to work. 


Agricultural engineers believe that the one-year pro- 


| gram will provide for the terracing of approximately 
» 4,752,000 acres of land and will supply 4,197,600 days 


of labor. 
The Department of Agriculture estimates that 75 per 
cent. of the cultivated land in the United States is 


1 seriously affected by soil erosion. More than 17,000,000 


acres of formerly cultivated land have been destroyed 
by erosion, 

Conservation of the fertile top soil, one of the most 
important of agricultural assets, will tend to maintain 


; the value of the land held as security for long-term loans, 


made directly or indirectly with government funds. It 
will decrease the deposits of silt and sand in bottom 
lands and stream channels and supplement and make 


| more effective the program of gully control on private 


lands. 
Funds will be allotted to the states in proportion to 
their cultivated areas as shown by the 1930 census. 


SEA WAVES IN THE LABORATORY 


WiTH synthetic storms created in a miniature ocean 
contained in a conerete tank, Professor Kenneth C. 
Reynolds, of the Massachusetts Institute of Technology, 
hopes soon to be able to tell how to design sea-walls 
that will hold real storm waves at bay and prevent mil- 
lions of dollars of damage to water-front property. 

The institute’s laboratory ocean, believed to be the 
first of its kind, is 20 feet long and 6 feet wide. A 
wedge-shaped plunger moving up and down at one end 
creates the miniature waves. From the moment they 
start rolling shoreward to break upon a sandy beach and 
hurl themselves against the tiny sea-wall, their behavior 
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is observed. As they break against the sea-wall and toss 
spray several feet high, which is equivalent to from 25 
to 60 feet in the majestic scale of nature, they carry 
sand and pebbles beyond the wall just as the sea does on 
innumerable Atlantic seaboard beaches. 

The experiment continues for a time and then the 
amount of sand which has been carried over can be 
measured. With the same storm conditions a different 
height of wall or a change in shape of the face may 
be tried until the best design for a given beach section 
can be obtained. Waves from various directions and for 
different high tides will be imitated so as thoroughly to 
investigate the entire subject. 

In the tests thus far made, the sand often has become 
undermined near the wall just as it does in nature. 
Methods for remedying this are to be investigated as well 
as the effect of breakwaters or other forms of offshore 


_ protection. 


The best design in the miniature having been found, 
the results will be transferred to nature, thus eliminating 
the great waste now involved in trying out and altering 
this or that expensive scheme in a vain attempt to de- 
crease this enormous annual property damage. 


ITEMS 


WOLF’s periodic comet has been sighted through Lick 
Observatory’s giant telescope manned by Dr. Hamilton 
M. Jeffers. It returns to the vicinity of the sun after 
a journey into space that has lasted seven years. It is 
extremely faint and eighteenth magnitude. It is located 
in the constellation of Sagitta, the arrow, visible now in 
the eastern evening sky. Its astronomical coordinates 
are: right ascension 20 hours 7 minutes 57.2 seconds, 
declination north 22 degrees 4 minutes. First discovered 
in 1884, this comet was last seen in 1925. It is one of 
the periodic comets whose return was confidently pre- 
dicted by astronomers. 


SMALLPOX vaccine virus from chicken eggs instead of 
from calf lymph is the achievement of Colonel W. D. H. 
Stevenson and Dr. G. G. Butler, of the British Govern- 
ment Lymph Establishment. Their method will be re- 
ported in the forthcoming issue of The Lancet. The new 
method opens the possibility of Jarge-scale production of 
a bacteria-free virus for vaccination, it is claimed. 
From twenty-eight eggs the investigators obtained enough 
material to vaccinate seven thousand persons. Comment- 
ing editorially on this new method, The Lancet points 
out that the new vaccine is sterile; that the method is 
not as arduous or expensive as the production of calf 
lymph, and that the yield is excellent. The method 
seems to represent a definite advance and to be free 
from the objections to which calf lymph is open. Other 
investigators have tried to produce a similar vaccine 
virus. The method reported by Colonel Stevenson and 
Dr. Butler is said to be a modification of the technique 
developed by A. M. Woodruff and Professor E. W. Good- 
pasture, of Vanderbilt University. 
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HILGER 
OPTICAL INSTRUMENTS 


B ECAUSE of long experience in the importation 
of Scientific Apparatus, and close relations 
with Adam Hilger Ltd., we are well equipped to 
supply instruments made by this world-famous 
house. 
Catalogs and price data will be mailed 

promptly upon request. 
Typical Hilger Instruments Include :— 

Spectroscopes, 

Spectrographs, 

Photometers, 

Colorimeters, 

Polarimeters, 

Refractometers, 

Interferometers, 

Strain Viewers, 

Audiometers, 

Comparators, 

Micrometers, 

Diffraction Gratings, 

etc. 


JAMES G. BIDDLE CO. 


| ELECTRICAL wo SCIENTIFIC INSTRUMENTS | 
(201-13 Street, Pa. 


THE WISTAR INSTITUTE 


BIBLIOGRAPHIC 


ISSUES 
AUTHORS’ ABSTRACTS 
of all papers appearing in the journals listed belo, 
prior to publication of the articles in fy 
By this advance information biologists may familiar, 
themselves with contemporary research in a minimum oJ 
time. 

Advance Abstract Sheets are issued twice a mont) 
each sheet containing ten or more authors’ abstracts, 
Subscription rate is $3.00 per year. 

Bibliographic Service Cards, following the Advane 
Abstract Sheets, also are issued twice a month. In adjj. 
tion to the authors’ abstracts, the cards provide subjec 
headings and complete bibliographic reference, Th, 
ecards are convenient for filing and library records 
Price, $5.00 per year. 

At regular intervals the authors’ abstracts are asgep. 
bled and published in book form with complete authors’ 
and analytical subject indices. Price, $5.00 per volume, 
Liberal discount to subscribers to the Bibliographic Ser. 
vice Cards, 


JOURNAL OF MORPHOLOGY 

THE JOURNAL OF COMPARATIVE NEUROLOGY 

THE AMERICAN JOURNAL OF ANATOMY 

THE ANATOMICAL RECORD 

THE JOURNAL OF EXPERIMENTAL ZOOLOGY 

AMERICAN ANATOMICAL MEMOIRS 

AMERICAN JOURNAL OF PHYSICAL ANTHROPOLOGY 

JOURNAL OF CELLULAR AND COMPARATIVE PHYSIOLOGY 

FoLiA ANATOMICA JAPONICA (Tokyo, Japan) 

PAYSIOLOGICAL ZOéLOGY (Chicago, Illinois) 

STAIN TECHNOLOGY (Geneva, New York) 

PUBLICATIONS OF THE BIOLOGICAL SURVEY OF THE Movcy? 
DESERT REGION 


The Wistar Institute of Anatomy and Biology 
. Philadelphia, Pa., U. 8. A. 


| | doctorate dissertations. 


The Printing of Scientific Publications 


The Science Press Printing Company has been established and equipped 
for printing scientific literature im the best way, with compositors, pressmen and proof- 
| readers trained for technical work. It is a business corporation but it has been founded 


to provide facilities essential for the advancement of sctence. 


| The corporation owns its building at Lancaster, Pennsylvania. It has the best 
| || obtainable presses, composing machinery and binding equipment. What is more 
| | important, it has the most competent pressmen and compositors in a city which, since 
| | ScIENCE was first printed there in 1894, has become a center for fine scientific 
| | printing. The costs are much less than in large cities. 


| The press prints The Scientific Monthly, Science, School and Society, The American 
| || Naturalist, and some twenty other scientific journals and publications. The typography 
|| and presswork of. these journals will bear comparison with any weekly or monthly 
| publication, although, for example, ScrENcE must be printed mostly in one day in an 
| edition of over 14,000. ‘“The Biographical Directory of American Men of Science 
1} and ‘“ The Biographical Directory of Leaders in Education” are examples of the work 

of the press. It can, to special advantage, print scientific books, monographs and 


Samples of work and estimates of costs will be supplied on application. 


THE SCIENCE PRESS PRINTING COMPANY 
LANCASTER, PENNSYLVANIA 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


X-RAYS PRODUCED BY POSITIVE 
PARTICLES 

‘¢PosITIVE’’ x-rays can now be produced at a million 
yolts instead of the few thousand necessary for ordinary 
or ‘‘negative’’ x-rays. 

Positive x-rays are produced in a vacuum by the im- 
"pact of positively charged ions, or atoms that have lost 
an electron, on a metal target; whereas negative x-rays, 
found by Roentgen ‘in 1895, are produced by fast 
electrons. 

Dr. W. M. Coates and Professor E. O. Lawrence, of 
the University of California, have stepped up mercury 
positive ions to 1,000,000 volts and on allowing them to 
strike targets of various elements have observed that real 
x-rays are given off. 

Ever since Roentgen’s original discovery of the com- 
mon ‘‘negative’’ x-ray that has played such an impor- 
tant part in modern medicine, physicists have been at- 


: tempting to produce these rays by positive as well as 


negative projectiles. Sir J. J. Thomson, as early as 1914, 
observed a non-penetrating radiation from targets struck 
by protons or hydrogen \positive ions, but the very soft- 
ness or lack of penetrating power of the radiation proved 


| that this was not a positive x-ray. 


Even Drs. J. D, Cockcroft and E. T. S. Walton, of the 
University of Cambridge, the pioneers in nuclear disin- 


tegration by high velocity protons, found no appreciable 
quantity of this positive x-radiation at projectile speeds 
| equivalent to 700,000 volts. It remained for F. L. Ver- 


wiebe, of the University of Chicago, to settle the question 
as to the exact nature of the Thomson radiation result- 
ing from proton bombardment. 

At energies up to 50,000 volts he found that the hard- 
est radiation given off was not due to the metal being 
used as a target but to the changes in the bullets them- 
selves at the time of the impact. This is to be contrasted 
with the effeets of Drs. Coates and Lawrence where the 
radiation has without doubt the same penetrating power 
as our ordinary x-rays, and where, from targets of the 
lighter elements the rays are characteristic of the targets, 
a true x-ray effect. However, for the heavier targets it 
is again the bullet itself that breaks up. 

At present there are no prospects of utilizing this new 
method to produce better or cheaper x-rays. The proc- 
ess is remarkably inefficient as a million volt positive 
ion will produce only approximately the same quantity of 
X-rays as a ten thousand volt electron. 

The scientific solution of the old problem as to the 
previous non-existence of positive x-rays is twofold— 
higher voltages and heavier projectiles. 


THE BEHAVIOR OF SINGLE ELECTRIC 
PARTICLES 


A GOAL of physics just now is to discover one single 
electron acting as a wave. To clarify some of the 
latest enigmas of the most advanced knowledge of our 
physical world, Professors P. L. Kapitza and P. A. M. 
Dirac, theoretical physicists at the University of Cam- 


bridge, have appealed to fellow experimental physicists 
to perform a crucial experiment, that of passing a beam 
of electrons through a double beam of light. They do 
not know how the experiment can best be done and they 
can only hope for success. 

Since Prince Louis de Broglie showed that electrons 
have wave characteristics and Dr. A. Heisenberg, the 
German physicist, stated that absolutely precise simul- 
taneous measurements of both the position and the mo- 
mentum of a particle were impossible, physicists have 
been inquiring into the behavior of individual electrons. 
These experiments have always shown an uncertainty in 
one of the fundamental quantities measured. 

The new scheme suggested by Professors Kapitza and 
Dirae is to let a green light shine on a perfect mirror 
and be reflected straight back. The superimposed waves 
of light will form a periodic field through which electrons 
will be shot at a definite speed. This field is expected to 
act on these electric particles which may also be consid- 
ered as waves and bend them slightly. 

It is hoped that the interference of the light wave field 
and the electron wave field will produce a pattern on a 
screen or detecting device, from which they may acquire 
new conceptions of the behavior of single electric particles. 


LAND LEVELS IN THE NORTH 


NORTHERN lands that bore the vast ice load of the 
Glacial Age for a million years now appear to be slowly 
rising, as one end of a raft rises in the water when a 
burden has been removed. 

This is the interpretation of apparent changes in land 
levels in the northern United States, Canada, and the 
Baltic regions of Europe, by Dr. B. Gutenberg, of the 
California Institute of Technology. Dr. Gutenberg’s 
study, based on data collected from many sources, ap- 
pears in the current issue of the Journal of Geology. 

The tiltings are very slight, as measured by the year— 
only about two fifths of an inch annually between Chi- 
cago and the northeastern part of the Great Lakes region. 
But if they have been going on for the past hundred 
thousand years or so they would amount to a good deal 
in the aggregate. 

Dr. Gutenberg’s suggestion is based on the theory, 
widely accepted among geologists, that the continents 
really are like rafts floating in water. They consist of 
masses of lighter rock, mostly granite, floating in a 
heavier rock that is not wholly rigid, but rather yielding 
under a burden after the fashion of the traditional mo- 
lassés in January, or oozy asphalt on a hot summer street. 
The extreme viscosity of such ‘‘gummy’’ rocks would 
account for the fact that the continent-rafts are still 
tilting, though the last fragments of the great glaciers 
melted off the face of northern Europe some eight or ten 
thousand years ago. 

If the northern ends of the continents are rising, a 
compensating sinking should be expected to the south- 
ward. Some evidences that such a thing is occurring 
have been obtained, but they are rather too equivocal to 
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be satisfying, and Dr. Gutenberg recommends further 
close study of the subject of sinking coasts. 


FOREST COVER AND THE WATER YIELD 


STRIPPING off the forest cover does not decrease the 
water which can be obtained from a given area of land; 
contrary to widely accepted beliefs, it actually increases 
the water yield. This disagreement with orthodox for- 
estry creed is presented by W. G. Hoyt and H. C. Troxell, 
hydraulic engineers of the U. S. Geological Survey, as 
the result of experiments which have been conducted in 
two typical watersheds in the West, one of which was 
deliberately deforested, while the other lost a chaparral 
cover accidentally through fire. 

By measuring the water yields before the forest cover 
was removed, immediately afterwards while the ground 
was still bare and through several subsequent years while 
the areas were growing up in brush, a considerable mass 
of comparative data was accumulated. 

The total annual run-off from both sample areas was 
increased, 15 per cent. in the case of the cut-over forested 
area and 29 per cent. from the burned-over chaparral 
area. This is considered evidence that forests and brush 
do not ‘‘conserve the water supply.’’ One very impor- 
tant factor in the reduction of water obtainable from a 
forested area, the two engineers hold, is the loss of great 
quantities of water through evaporation and transpiration. 

Messrs. Hoyt and Troxell state that the increased run- 
off was not confined to sudden destructive flood periods, 
as the summer low-water flow was increased on one area 
12 per cent. and on the other area 400 per cent. It was 
true, however, that the loss of vegetation did increase 
normal flood heights. They conclude, on the basis of 
these and.other facts learned from the two areas studied, 
that reforestation for the purpose of increasing the an- 
nual yield or low-water stream flow will have an opposite 
effect. 

They hold that change should be made in the concepts 
to be implied by the term, ‘‘ watershed protection,’’ main- 
taining that undue and, in the main, erroneous emphasis 
has been laid on the value of timber growth for ‘‘in- 
creasing water supply,’’ ‘‘securing favorable conditions 
of flow,’’ and ‘‘promoting and protecting navigation.’’ 
They emphasize their belief that where watershed protec- 
tion means ‘‘retarding erosion,’’ ‘‘conserving soil,’’ or 
lessening torrential run-off it may be obtained as well by 
a cover of shrubs or grass, which may use relatively little 
water, as by trees, which may consume large amounts of 
water. 


PUBLIC WORKS ALLOTMENTS FOR 
SCIENTIFIC SURVEYS 


MorE than $5,000,000 of the federal public works ap- 
propriation will be spent in mapping and surveying of 
the country and its waterways with resulting benefits to 
reviving industry, agriculture, shipping and mining now 
and in the future. 

While this money will speed the eventual completion of 
the country’s mapping, much of it will be used for wages 
and will be spent locally in communities widely scattered 
over the United States. 
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The allotment of $2,600,000 to the Coast and Geodeti, 
Survey of the Department of Commerce will enable the | 
Department to proceed with scientific work of surveying 
the nation’s coast lines and the making of triangulatigy, 
and elevation measurements in the interior of the country, 

With regard to mariner’s charts, the situation in jp. 
spect to intracoastal waters of the Atlantic coast is par- 
ticularly bad. Secretary Roper has pointed out that moy 
of the surveys of these waters were made 30 to 50 year 
or more ago. Since that time both the forces of nature 
and the works of man have made radical changes in many 
sections. New charts based on new surveys will become 
of increasing importance with the expected increase jy 
commerce and transportation. The money will also pre 
vent the suspension of earthquake studies in California, 

No action has been taken as yet on Secretary Roper’s 
request for public works funds for testing work at the 
National Bureau of Standards in connection with the 
recovery program. 

The U. S. Geological Survey in the Department of the 
Interior is another scientific agency of the Government 
which has secured relief for severe curtailments in funds 
through new allotments from the public works funds, 
In addition to the $1,200,000 which was recently allotted 
to this survey for construction and repair work, another 
allotment of $2,500,000 has been announced. 

Most of this sum will be used for topographical survey 
work, which will employ the services of a great many 
engineers and technical employees. But it is understood 
that it will not relieve the situation for the scientific men 
in the survey. A small part of the allotment, $100,000, 
is to be used for investigation of underground water re- 
sources, and this work will employ some geologists and 
chemists. No public works funds have as yet been as- 
signed for the geological work of the survey. Secretary 
Ickes had previously decided, however, not to dismiss the 
geologists slated to go because of lack of funds for sal- 
aries. Instead he instituted a system of staggering fur- 
loughs so that the survey can have the benefit of their 
expert advice at least during part of the time. 


ENERGY FOR THE FUTURE 


AMPLE energy for mankind’s future use is contained 
in the sunshine, wind, tides and ocean heat. This is the 
conclusion of Dr. Arthur B. Lamb, professor of chem- 
istry and director of the chemical laboratories at Harvard 
University. 

Each year the world uses 17,800,000,000,000,000 kilo- 
gram calories or as much energy as is contained in 2,700, 
000,000 tons of coal; if our supply of natural resources 
were cut off, it would take the labor of 11,000,000,000 
men—5 times the population of the world—to furnish 
the same amount of energy. At present, only 17 per 
cent. of this total is actual human energy, while coal 
furnishes 50 per cent. and the remainder comes chiefly 
from oil, wood, gas and the labor of domestic animals. 

Even these present sources of energy represent but 4 
small fraction of the available supply of coal, oil and gas. 
The untapped reserves of these three natural resources 
amount to 2,200 times the world’s annual consumption 
of all kinds of energy, that is, at the present rate of 
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consumption, we can get along for a couple of thousand 
of years. 

But this assurance, pleasing as it may be, is insignifi- 
cant beside the tremendous stores of energy in sources 
as yet unutilized. Annual solar energy to the earth totals 
almost 42 times the energy of all the world ’s energy re- 
serves in the forms of coal, oil and gas. If, for example, 
all the light energy that falls on Boston’s 43 square miles 
could be converted into power, the output would surpass 
the total present output of power in the United States. 
Even the common winds, if harnessed, could deliver in 
one year 75 per cent, as much energy as could all coal, 
oil and gas sources during the next 2,000 years. 

Another important source is the heat of the earth 
which would yield millions of times as much energy as 
all present sources but which, unfortunately, probably 
will not be tapped. Dr. Lamb points out that proposals 
to sink deep shafts into the ground and use the subter- 
ranean heat to generate steam are not feasible. 

‘‘Simple caleulations show this is quite out of the 
question,’’ according to Dr. Lamb. ‘‘The only hope is 
to take advantage of the accidental supplies of hot water, 
or better, of superheated steam occurring in certain vol- 
eanic regions, such supplies, for instance, as Count Conti 
has utilized with conspicuous success in Italy and which 
can doubtless be utilized in Sonoma County, California.’’ 

Other sources draw Dr. Lamb’s attention. One possi- 
bility is the fuel cell which uses carbon or carbon mon- 
oxide as one depolarizer and the air as the other. At 
1,500 degrees Fahrenheit, these cells deliver large sup- 
plies of energy and their use, at room temperatures, is 
not out of the question. 

Another source is rain water. The annual yield of 
rain water in the clouds would, if harnessed, be sufficient 
at the present rate of energy consumption to satisfy all 
demands for the next 150 years. 

Still other sources are being examined at present. 
Georges Claude is engaged in an attempt to utilize ocean 
heat economically. Tidal energy has been sought on a 
large scale, the most important current proposal being 
the Bay of Fundy plant which would yield over a half 
billion kilowatts. The photoelectric cell, still in its in- 
fancy as a commercial proposition, is expected to add 
further to this enormous store of energy which may some 
day entirely relieve mankind of the necessity of provid- 
ing for its own economic welfare. 


ITEMS 

THE theory that tubercle bacilli may change from the 
bovine type to the human type in the body has been put 
forward by Colonel Nathan Raw in connection with a 
case of tuberculosis which he has reported in a recent 
issue of The British Medical Journal. Colonel Raw was 
a member of the International Committee for the Pre- 
vention of Tuberculosis. In the case reported, the girl’s 
glands showed definitely the presence of bovine tubercle 
bacilli when she was a child. Eighteen years later she 
developed pulmonary tuberculosis in which the bacilli 
were of the human type. It is suggested that living 
bovine tubercle bacilli that are swallowed by infants may 
lie dormant in their new environment of human tissues 
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and eventually be conveyed to the lungs before or after 
being changed into human tubercle bacilli. 


CARBON monoxide, deadly gas of closed garages, may 
take toll of unborn generations, according to a report 
before the Phi Sigma Biological Research Society by 
Lloyd L. Wells and W. E. Batchelder, of the University 
of New Hampshire. Messrs. Wells and Batchelder, with 
their associates, gave repeated doses of an atmosphere 
containing one and one half per cent. of carbon monoxide 
to female rats about to produce litters of young. Some 
of the litters were born prematurely, others were ab- 
sorbed back into the mother’s body and not born at all. 
Many of the young rats that were born alive were not 
normal. It was found that a rat could build up a re- 
sistance to carbon monoxide, but this resistance was only 


temporary. 


DISTILLATION and adsorption can now be used to con- 
centrate heavy weight water out of ordinary water, Drs. 
Edward W. Washburn and Edgar R. Smith, of the U. S. 
Bureau of Standards, have determined and reported to 
the Journal of Chemical Physics. Electrolysis was the 
earlier method used by Dr. Washburn and his associates 
to manufacture water heavier than normal. The common 
sorts of hydrogen and oxygen, masses 1 and 16, are given 
off first as gases in electrolysis, leaving the remaining 
water rich in the double weight hydrogen and the heavier 
oxygen isotopes 17 and 18. Because the heavy water 
so made was found to have a higher boiling point, Dr. 
Washburn realized that it should be possible to fraction- 
ate water by distillation. He distilled ten quarts and the 
two portions obtained were found to differ in density by 
65 parts per million. Water was also fractionated by 
allowing a mass of activated charcoal to stand for three 
weeks in water. The adsorbed water was found to be 
denser than the unadsorbed portion. 


WE unconsciously apply certain simple mathematical 
criteria in our enjoyment of art, whether of plastic form 
or of musical sounds. This is in bare outline the thesis 
of a discussion before the Mathematical Association of 
America, presented by Professor George D. Birkhoff, of 
Harvard University. According to his theory of 
esthetics, certain elements of order are of fundamental 
importance; and it is the density of these elements of 
order that determines primarily the enjoyability of a 
work of art. These elements, he said, correspond in gen- 
eral to simple mathematical relations, and this suggests 
that esthetic enjoyment may arise in part from the in- 
tuitive appreciation of such relations. For example, 
primitive man doubtless enjoyed the beauty of form of 
the moon or sun because of an intuitive appreciation of 
the geometric relation of circularity. In the applications 
considered, the most important relations of this kind 
were found to involve geometry, the theories of groups 
and of periodic functions. It was only in this special 
sense, concluded Professor Birkhoff, that a connection 
was developed between mathematics and art, despite the 
fact that many writers from the time of antiquity have 
endeavored to establish a mystical connection between 


the two fields. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


GASTRIC ACIDITY 

VERY acid condition of the stomach seems to go with 
youth and when found in old age is an index to a long 
life, it appears from a study reported by Drs. Zachary 
Sagal, Jerome A. Marks and John L. Kantor, of New 
York City, to the American Gastro-Enterological Asso- 
ciation and published in the current issue of the Annals 
of Internal Medicine. 

These physicians made 6,679 determinations of the 
amount of hydrochloric and other acids in the stomachs 
of nearly that number of patients having symptoms of 
digestive disorders. The patients were of all ages and 
came from many different walks of life. Here are some 
of the other interesting findings of this study, some of 
which confirm observations by other scientists: 

There are several constitutional types with regard to 
gastric acidity, as well as with regard to other conditions 
of the body. 

After constitutional predisposition, age is the domi- 
nating factor in gastric acidity. The greatest percent- 
age of high stomach acidities was found in the fifth 
decade of life. This is the period when all bodily fune- 
tions begin to decline, including stomach secretion. Di- 
minishing amount of acid in the stomach may be con- 
sidered one of the indications of approaching old age, 
such as loss of hair and teeth, diminishing activity of 
the glands of internal secretion and hardening of the 
arteries. Sex is also a factor, men having higher degree 
of stomach acidity at all ages than women. 

Certain diseases are known to be associated with cer- 
tain ranges of stomach acidity; for example, the acidity 
is high in duodenal ulcer, while hydrochloric acid is 
absent in pernicious anemia and cancer of the stomach. 
These acid levels seem to precede the disease, however, 
and Drs. Sagal, Marks and Kantor believe that the de- 
gree of acidity, which is a constitutional factor, pre- 
disposes to a certain disease, rather than that the disease 
produces the change in acidity. Regular determinations 
of the acid in a person’s stomach, therefore, are recom- 
mended in order to watch for predisposing signs of dis- 
ease, and also as a guide to treatment. For example, 
persons with a tendency to have too much acid in the 
stomach should avoid spicy and other foods that stimu- 
late stomach secretion. Low acidity, on the other hand, 
calls for an entirely different diet. 

In many cases of heartburn the New York doctors 
found little or even no acid in the stomach, and’ they 
point out that medicinal treatment should be guided ac- 
cordingly. It would seem that baking soda, favorite 
home remedy for heartburn, may be all wrong in some 
eases. If the condition in a given case were due to too 
little acid, the soda, by neutralizing what acid there was 
in the stomach, would exaggerate the condition and ag- 
gravate rather than relieve the symptoms. 


THE WHITE SPOT ON SATURN 


A LARGE white spot, so immense that it could engulf 
an object over twice the diameter of the earth, has ap- 


peared suddenly on the equator of Saturn, the ringed 
planet and second largest of the solar system. 

It was discovered by John E. Willis, of the U. g 
Naval Observatory, at 12:18 a. M. Saturday, August 5, 
while he was observing a transit of Saturn as a routine 
operation, using the fixed six-inch telescope. Although 
he observed the planet for only about a minute before jj 
left the field of view, Mr. Willis recognized the spot and 
called upon other astronomers at the observatory to 
check his discovery. Principal Astronomer H. E. Burtoy 
turned the 26-inch telescope and a smaller 12-inch tele. 
scope upon the planet and confirmed the discovery. B, 
P. Sharpless also made confirming observations. 

Captain J. F. Hellweg, superintendent of the observa. 
tory, reported the discovery to Harvard College Observa- 
tory, whence it was bulletined to observatories through- 
out the world in order that they might join in the study 
of this unusual phenomenon. 

Just what causes the white spot is unknown. Saturn 
is made of the lightest stuff of any planet, with a den- 
sity one eighth that of the earth or seven tenths that of 
water. The equator of the planet, which is in line with 
the plane of its rings, is known to move faster in rota- 
tion than the other parts of the planet. Perhaps the 
white spot is a gigantic whirl in Saturn’s equatorial belt. 

On Saturday morning it was estimated that the spot 
was about a tenth the diameter of the planet, but on 
Saturday night Principal Astronomer Burton, with the 
26-inch telescope, found that the spot was much larger. 
While difficult to measure because not well defined, the 
spot seemed to be about 20,000 miles long and 12,00 
miles wide, being formed by a sort of extension in the 
brighter equatorial belt of the planet. It is expected 
that it will continue to be observable for several weeks. 

Only twice before do astronomical records show that 
such spots have been observed on Saturn. The first was 
seen through the same 26-inch Naval Observatory tele- 
scope in 1876 by the late Professor Asaph Hall, Sr., just 
three years after the telescope was built. By using the 
spot as a mark of reference, Professor Hall was able to 
make the determination of the period of rotation of 
Saturn that is now quoted in astronomical tables, 1 
hours, 14 minutes, 24 seconds. The 1876 Hall spot was 
not so large as the Willis spot now visible. Mr. Willis 
used the Hall determination of Saturn’s period of rota 
tion in predicting when the spot would return to vis: 
bility, and Saturday night’s observations showed that the 
Willis spot is revolving around on the planet in about 
the expected time. The second spot on Saturn was dis 
covered by the late Professor E. E. Barnard, of the 
Yerkes Observatory, in 1903. Unlike the Hall and Willis 
spots, the Barnard spot was considerably north of the 
planet ’s equator. 

The spots are useful in making measurements of Sat 
urn’s rotation, but Sir William Herschel made a clos 
determination of the planet’s period of rotation in 17%, 
without the aid of a spot. He came within 2 minutes 
of the value later determined by Professor Hall. 
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HEAVY WATER PREVENTS SEEDS FROM 
SPROUTING 

proressoR GILBERT N. Lewis, of the University of 
(alifornia, has discovered, through the first biochemical 
experiments made with the double-weight hydrogen iso- 
tope, that the new ‘‘heavy’’ water, one of science’s 
jatest discoveries, prevents the sprouting of seeds and 
may actually kill them, 

Professor Lewis put some minute tobacco seeds in tiny 
test-tubes that contained ordinary water. Others he put 
in tubes of the special heavy water containing only 
double-weight hydrogen. The seeds in ordinary water 
sprouted. Those in the new heavy water did not. 

From theoretical considerations, Professor Lewis pre- 
dicted that water made with the heavy hydrogen would 
not support life and would be lethal to higher organisms. 
This was the first chance to test his theory. He will now 
determine whether the seeds placed in heavy water were 
merely inhibited or actually killed. 

The heavy water used in these experiments has two 
atoms of hydrogen and one atom of oxygen, just as all 
water has. It is represented by the same familiar for- 
mula, H,O. But all the hydrogen in the heavy water 
used has its heart or nucleus twice as heavy as the com- 
mon hydrogen nucleus, and so the weight of the rare 
water is increased due to this heavier constituent, known 
as hydrogen isotope of mass two. Professor Lewis has 
made a report to the Journal of the American Chemical 
Society. 

THE SUN’S TEMPERATURE 

ASTRONOMERS have made many guesses at the tem- 
perature of the interior of the sun from 10,000,000 
degrees Centigrade up, but the limit is less than 
100,000,000 degrees Centigrade (180,000,000 degrees on 
the common Fahrenheit scale) if new evidence on the 
disintegration of light elements is correct, according to 
a statement made by Dr, Edwin McMillan, of the Uni- 
versity of California, in The Physical Review. Astro- 
nomical evidence for this temperature is based on the 
heat necessary to balance the pressure of more than 
9,000,000 tons to the square inch that exists at the center 
of the sun. Dr. MeMillan has made his estimate from 
the relative amounts of lithium in the sun. 

This terrific heat would be sufficient to transform the 
heavy lithium number seven into its lighter twin number 
six. Examination of pictures of the sun’s spectrum 
taken by Dr. Arthur 8. King, of the Mount Wilson Ob- 
servatory, showed Dr. McMillan that the quantity of the 
light lithium in the sun is not much greater than on the 
earth, A temperature of 180,000,000 degrees would 
jostle the cores of hydrogen atoms in the sun about with 
a speed equivalent to that given by an accelerating elec- 
trical field of 10,000 volts and this speed has been found 
to be sufficient to break down the heavy lithium in the 
laboratory. But since there is no excess light lithium on 
the sun it ean not have this enormous temperature unless 
some unknown process keeps building up the heavy twin. 


THE PHOTO-ELECTRIC EYE 
IN modern buildings doors will open when you ap- 
proach and your questions may be satisfied by a reply: 
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‘*The photoelectric valve.’’ But questions in regard to 
the action of one of the newer type of cells have just 
been answered. 

Professors J. Kunz and J. T. Tykociner, of the Univer- 
sity of Illinois, have succeeded in explaining the mecha- 
nism of their particular kind of light-sensitive valve nine 
years after its discovery. The electric eye or switch 
looks much like a dumb-bell. It is the narrow handle be- 
tween the knobs that will turn on the electricity when 
light shines on it. This valve differs from the ordinary 
photoelectric cell which was discovered early in the cen- 
tury and which was so beautifuly explained by Professor 
Albert Einstein in 1905. 

The ordinary kind of cell generates a very small elec- 
trie current by the action of light knocking out electrons 
from a sodium or potassium plate. The newer valve has 
a hot wire in one of the balls and the electrons given off 
from this filament are attracted to the other ball by an 
electric potential or voltage; the flow of these electrons 
is an electric current. When the valve is kept in the 
dark these electrons going through the small connecting 
tube are stopped by the repulsive forces of free electrons 
on the potassium plated inner walls. But let even the 
weakest candle illuminate this tube and the free guardian 
electrons are reduced in number, allowing the trapped 
electrons to rush on to their goal. 

The advantage of the new valve is the large quantity 
of these moving electrons available from the heated fila- 
ment. Larger currents are generated and do not have to 
be so greatly amplified to perform robot tricks. 


EARLY MAN IN AMERICA 


REPORTING the discovery of new evidence that America 
was inhabited some 15,000 years ago, Edgar B. Howard, 
anthropologist, who is excavating for the University of 
Pennsylvania Museum and the Philadelphia Academy of 
Natural Sciences, is of the opinion that this continent 
must have had human inhabitants older than the basket 
makers and the other types of Indians whose manner of 
life is known to-day. 

The basket makers were the oldest Indians whose life 
in America is clearly pictured. They were farmers, liv- 
ing in caves in the Southwest during an early stage, and 
later building houses. Their arrival on the scene in the 
Southwest is generally estimated at about 1,500 B. C. 

At old lake beds near Clovis, New Mexico, Mr. How- 
ard’s expedition found matted masses of bones of mam- 
moth, and of extinct species of horse and bison, and 
what are believed to be camel bones. From the position 
of the skeletal remains, Mr. Howard reconstructs a 
scene where animals in a mad desire for water trampled 
one another into the mud. The bones of these extinct 
animals are near the surface. No human bones have yet 
been found, but numbers of stone spear points, knives 
and scrapers have been found in the same lake beds and 
near the ancient animals. 

Earlier excavations by Mr. Howard in a cave near 
Carlsbad, New Mexico, revealed hearths buried at vari- 
ous levels down to a depth of over eight feet. Men who 
built fires in the cave had left there the bones of animals 
they killed and dragged into the cave for food. Musk-ox 
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and bison were the big game of the earlier of these hunt- 
ers. Some of their stone spear points were also among 
the débris of the hearths. 

Finding musk-ox bones in such association led Mr. 
Howard to set the age of these hunters at no less than 
10,000 years before the Basket Maker Indians. Musk- 
oxen are cold weather animals, inhabiting to-day the 
frigid north. When the last glacial sheet moved north- 
ward, the musk-oxen and other cold weather animals that 
had been scattered widely over this country were foreed 
to follow the retreating glaciers. New Mexico’s last 
musk-oxen must have died out or departed then, it is 
believed. 


DECREASE OF TUBERCULOSIS 

ALMOST an entire year has been added to the general 
average duration of life by America’s successful battle 
against tuberculosis within the decade from 1920 to 
1930, according to statisticians of the Metropolitan Life 
Insurance Company. About another year’s gain stands 
to the credit of the previous decade. That so much has 
been accomplished in increased life expectation through 
attack on a single disease is considered to be ‘‘very re- 
markable and gratifying.’’ 

According to the mortality statistics of the recent cen- 
sus year, 1930, the curtailment of the average length of 
life due to tuberculosis was just over one year for white 
persons of either sex. In 1920 it was a little short of 
two years. Still another decade further back in time it 
was about three years. The loss of potential years of 
life through a given cause depends not only on the de- 
gree of the mortality from that cause, but also on the 
age period at which its effect is concentrated. In this 
respect tuberculosis is in a particularly unfavorable po- 
sition. Deaths from tuberculosis occur very largely 
among young persons or persons at the prime of life. 
As the result of this, although the death rate from tu- 
berculosis has fortunately decreased in late years so far 
as to relegate this cause to the seventh rank among the 
principal causes of death, yet the number of years of life 
lost, on the average, is still a relatively important item. 

Among white persons in the United States in 1930, the 
average length of life or the expectation of life at birth 
is shortened by 1.1 years through all forms of tubereu- 
losis. Up to about the twentieth year of life the cur- 
tailment of the average remaining after-lifetime by tu- 
berculosis remains nearly the same, irrespective of age, 
namely, about one year, according to the mortality as of 
1930. After this age it falls rapidly. The situation is 
strikingly different in the case of heart disease. There 
the loss of years of life was nearly the same for all ages 
up to 52 years, and only slightly less even at the age 
of 62. 


ITEMS 

ARTISTS’ crayons from agricultural wastes are a possi- 
bility as the result of recent studies at Iowa State Coi- 
lege. By treating furfural, an oily, yellow liquid made 
from oat hulls, with various simple chemicals, a black 
material suitable for artists’ crayons has been made. 
Tests show that crayons made from the new material 
are satisfactory in actual use in comparison with char- 
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coal. By varying the chemical treatment given the 
furfural, crayons of varying degrees of hardness and 
blackness may be secured—a thing impractical] With 
charcoal but desirable from the artists’ standpoint. 


Buoop transfusions may be carried on more rapidly 
and conveniently than in the past, through the use of a 
new electrically driven ‘‘ artificial heart’’ which is intey. 
posed between the blood donor and the receiver. hp 
‘‘heart,’’ which is the invention of a Paris surgeon, ep. 
sists of a small rotary pump which gives the transfuseq 
blood a ‘‘boost’’ with impulses simulating those of the 
natural pulse. Among other advantages claimed for the 
device is the elimination of chemicals which are fre. 
quently added to prevent clotting in the older type of 
transfusion operation. 


Forests of spruce, fir, pine and larch, like those of 
present-day Canada, stood in central Illinois during 
part of the great Pleistocene ice age. Evidence to this 
effect has been gathered by John Voss, of Peoria, Illi- 
nois, and is presented in the Botanical Gazette. Mr. 
Voss gathered samples of buried logs, leaves and other 
plant remains from thick peat deposits of known ice age 
date in three widely separated localities. When his ma- 
terial was identified in the laboratory, it proved to rep- 
resent trees like those of the present forests of the 


North. 


SWEDEN, which has the largest herds of moose in the 
Old World, also has the distinction of taking the best 
eare of the animals. There are at a rough estimate 
30,000 moose in Sweden, mostly in the central and south- 
ern parts of the country. The open season lasts only 
four days, during which any one can shoot as many 
moose as he can, but only on his own land. Large land- 
owners may get a longer season by paying a special li- 
cense fee, which goes into a fund for the conservation 
of the moose. Moose in Germany suffer unduly because 
the hunting season coincides with the mating season, 
during which it is easy to approach unnoticed within 
range of the excited animals. In Sweden the mating 
season of all game animals is closed against hunting. 
Word comes from Siberia that the moose there are de- 
creasing. In the upper Lena River region the annual 
kill among the native tribes now averages only one ani- 
mal per family, whereas it used to be as many as twenty. 


SuGaR-cANE makes sugar of the relatively simple glu- 
cose type before it produces cane-sugar. The cane-sugar 
is manufactured in the plant through the action of an 
enzym or ferment known as invertase. Evidence sup- 
porting this theory has been found by Dr. Constance EF. 
Hartt, a Honolulu plant physiologist specializing in the 
activities of the sugar-cane. Dr. Hartt has sent a pre 
liminary report to The Hawaiian Planters’ Record, and 
announces that fuller technical results will soon be pub- 
lished. Invertase, which has the power of turning the 
glucose type of sugars into the cane-sugar type, was 
always found abundantly in the parts of the cane whieré 
the manufacture and storage of sugar were going 0 
most actively. In the older, more mature parts of the 
stalk the enzym was present in notably lower concel- 
tration. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


NOVA OPHIUCHI NUMBER THREE 
Copyright, 1933, by Science Service 
News of a stellar catastrophe that happened possibly 
several thousand years ago has reached the earth. Watch- 


| ing from his private observatory in the middle of a 


cornfield near Delphos, Ohio, Leslie C. Peltier noticed a 
sixth magnitude star in the constellation of Ophiuchus 
in a spot where his charts indicated no star of that 
prightness. Thus, to ‘his record of the discovery of sev- 
eral comets, he has added one of a new star, or nova, as 
astronomers ¢all them. 

Mr. Peltier did as astronomers always do when they 
make a new discovery. He notified the Harvard College 
Observatory at Cambridge, Massachusetts, which acts as 
a clearing house to distribute news of discoveries to ob- 
servatories. 

A nova is not really a ‘‘new’’ star that is suddenly 
created out of nothing. It is a faint star that suddenly 
becomes bright, sometimes exceeding any other star or 
planet. 

Though Nova Ophiuchi Number Three, as the new dis- 
covery will be ealled because it is the third recorded in 
that constellation, is now just too faint to be seen with 
the naked eye (magnitude 6.4), this is probably because 
of its great distance, which has not been measured. Per- 
haps it has not yet reached its maximum brilliance and 
if that is so and it becomes much brighter, it will be 
visible without the aid of a telescope. 

Ophiuchus, which means the serpent carrier, is now 
visible in the southwestern sky, just above the constella- 
tion of Scorpio which can be identified by the red star 
Antares, 

The exaet cause of a nova is still uncertain. Formerly 
it was thought that novae are due to the collision of two 
stars. However, several are detected each year. Most of 
them are visible only when brightest and when viewed 
with the largest telescopes. The stars are so sparsely 
distributed in space that collisions could not oceur so 
often. Now it is supposed that there is some sort of an 
internal explosion that causes the flareup. After the 
rapid inerease in brightness the star gradually dims and 
a few years later is continuing to shine as if nothing had 
happened; 


ENERGY FROM COSMIC RAYS 

CosMIC rays are the chief source of energy in the uni- 
verse. From 30 to 300 times more energy is shooting 
through celestial space in the form of cosmic rays than 
in all other radiant energy forms combined. This is the 
conclusion of Drs. I. 8S. Bowen, Robert A. Millikan and 
H. V. Neher, of the California Institute of Technology, 
expressed in a communication to the Physical Review. 

Their estimate of the energy falling on some body 
millions of light years away from the earth is based on 
hew high-altitude measurements of cosmic ray intensities. 
They conelude that the energy falling on the earth from 
the stars is only twice as great as that coming from 
Space in the form of cosmic rays. 


The earth is located not far from a huge group of 
stars that astronomers call our galactic system so that 
the earth is in a region of highly energized space. A 
body located in inter-galactic space would receive from 
60 to 600 times less starlight than the earth. 

Measurements have been taken on the decrease in 
strength of the cosmic rays as these rays plow through 
the atmosphere. By adding up all the measured energies 
over all heights from the surface of the earth to the top 
of the atmosphere definite informativn has been obtained 
of the total cosmic ray energy intercepted by the earth. 

The estimates of the density of starlight energy in 
the universe were made by Dr. 8. A. Korff, also of the 
California Institute of Technology. The uncertainty as 
to the exact amount depends upon the uncertainty as to 
the exact number and brightness of all the stars and 
luminous matter in the universe. 


THE WHITE PINE BLISTER RUST 

‘*ForEest destruction as spectacular and ruthless as 
that eaused by chestnut blight will begin in 1936 in the 
western pine forests of Idaho, Montana and Washington, 
except where white pine blister rust control is applied 
before that time.’’ 

With this prophecy S. B. Detwiler, of the U. 8. De- 
partment of Agriculture, opens a survey of the white 
pine situation in the official publication of the Society 
of American Foresters. The rust invasion has reached 
the epidemic stage through this region. 

White pine blister rust is a fungus disease of the 
highly valuable white pine species, which first invaded 
this country in the eastern states some years ago. It 
spends an essential part of its life cycle on gooseberry 
and currant bushes, so that if these shrubs are all de- 
stroyed in a given region, the white pines growing in the 
area will be saved. Blister rust control based on this 
principle has been successful in the parts of the eastern 
white pine area where it has been applied; but general 
economic conditions have prevented extensive use of the 
method in the larger white pine areas of the West. Since 
the U. 8. Government still owns about a third of all the 
western white pine now standing, a large responsibility 
obviously rests with it. 

Although the regular funds for the control of white 
pine blister rust, as provided heretofore through the 
Department of Agriculture, have been seriously curtailed 
through recent severe budgetary restrictions, it is ex- 
pected that this loss will be more than offset by the use 
of the newly recruited ‘‘Forestry Army’’; but this is 
an emergency measure only, and there is no definite long- 
time plan for carrying the fight into future years, which 
is indispensable if the western white pine forests are to 
be saved. Mr. Detwiler feels that this lack should be 
supplied at the earliest possible opportunity. 


PROTECTION OF WHITE PELICANS 


WHITE pelicans, among the most interesting of the 
water birds of western America, are in need of careful 
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scientific study and additional protection of their few 
remaining nesting grounds if the species is to be kept 
alive, according to a study just completed for the U. S. 
National Park Service by Ben H. Thompson. 

There are still from 20,000 to 25,000 of these great 
birds in the United States, plus an unknown but probably 
smaller number in Canada. But their tenure of life is 
not so secure as their numbers might indicate. In the 
old days, before the West became so well settled, they 
had plenty of nesting grounds. Mr. Thompson’s study 
of the record indicates something over seventy known lo- 
cations of colonies scattered over the western parts of 
Canada and the United States in earlier times, whereas 
there are now only seven known large nesting colonies. 
Fortunately, five of these are in government-protected 
areas. 

The principal menace to the white pelican is from the 
drainage of lakes where its nesting islands were located. 
Second to this has been the deliberate destruction of its 
nests or eggs by fishermen who disapprove of the bird’s 
voracious appetite, though it has now been demonstrated 
that in most places pelicans make most of their meals 
off fish not good for sport or food. 

Several years ago there was a brief period of artificial 
control of the pelican numbers on Molly Island in Yel- 
lowstone Lake, because of the pelican’s réle as carrier of 
a parasite of the trout. However, this policy has been 
given up and the Yellowstone pelicans now enjoy abso- 
lute protection by the National Park Service. No one is 
even allowed to land on Molly Island without written 
permission from the park administration. 


ITEMS 


BERYLS, which when clear are used as precious stones, 
contain different amounts of helium gas, according to 
the age of the rocks from which they have been obtained. 
This helium gas is derived from the transmutation of 
other elements which has been going on extremely slowly 
ever since the rocks were first formed. Therefore the 
amount of helium in a given mineral may give a clue to 
the age of the rock in which it is contained. Lord Ray- 
leigh, the distinguished British physicist, reports in Nature 
that from his latest analyses of beryls containing helium 
gas, and from his experiments of the rate at which alpha 
particles or helium atoms are being produced from the 
element beryllium, it would take about fifty to a hundred 
billion years for the observed amounts of helium to ac- 
cumulate in the mineral. This period of time is much 
longer than that estimated from the amount of lead de- 
rived from the transmutation of radioactive elements, in 
similar rocks, which never indicate an age of more than 


two billion years. 


THE lowest temperature ever produced and measured 
by man, eighty-five thousandths of a degree on the abso- 
lute scale, has been achieved in the Kamerlingh Onnes 
Laboratory at the University of Leyden. This is extra- 
ordinarily close to the absolute zero point or minus 459.6 
degrees on the Fahrenheit scale, at which all atomic 
motion would cease, electricity would flow without hin- 
drance and other strange things would happen. The new 


greatest cold breaks records of about twenty-five jy). 
dredths of a degree which were made at both the Uniye,. 
sity of California and the Leyden laboratory about ty, 
months ago. Professor W. J. de Haas, of Leyden, nq 
Professor H. A. Kramers, of Utrecht, who made thp 
experiments, used the method that is known as th, 
‘fadiabatic demagnetization of paramagnetic salts) 
This takes advantage of the fact that when a substance 
is magnetized, it heats up. Using liquid helium mag 
by cooling, liquefying, and _ solidifying of air, and the, 
liquefying hydrogen to cool the helium, a substance js 
cooled as low as possible. Then it is magnetized. |; 
heats up. Liquid helium is used to remove that heat. 
Then it is demagnetized taking care to keep it heat 
insulated. It becomes colder as a result of the demag. 
netization. Thus a lower temperature than ever before 
attained has been reached. 


It has long been known that many fishes have a cha. 
meleon-like ability to change color rapidly, by contracting 
or expanding their color-bodies; but Dr. Francis B,. 
Sumner, of the Scripps Institution of Oceanography, has 
discovered that if their contact with a changed back. 
ground is prolonged enough they will actually grow new 
color-bodies in considerable numbers, or get rid of part 
of those they have, according to the degree of darkness 
which it is necessary for them to match. How deeply 
this ability is inbred in the very nature of the fishes is 
demonstrated by the fact that very dark specimens, that 
have lived in black jars all their lives, will still respond 
fairly promptly and shed part of their complexions when 
transferred to white jars; while fishes kept from the day 
of their hatching in white jars will make the opposite 
change equally promptly if transferred to black-lined 
homes. 


THE companion star to Sirius, the brightest star in the 
sky, has been found to be only one third as bright as 
previously thought. The trouble that arises from this 
dimness is explained by Dr. A. N. Vyssotsky, of the Uni- 
versity of Virginia, in a communication to the current 
issue of the Astrophysical Journal. The size of a star 
is known from its brightness so the companion star must 
be much smaller than heretofore assumed. Thus bodies 
on its surface weigh less than before. The force of grav- 
ity on heavenly bodies is of interest for it is this force 
that produces the Einstein ‘‘red shift,’’ which means 
that light coming from this star has had its frequency 
of vibration increased or its color reddened by a minute 
amount. The heavier the star, the redder the light. Val- 
ues of this red shift obtained by Dr. Walter S. Adams 
at the Mount Wilson Observatory are greater than can 
be accounted for from Dr. Vyssotsky’s observations. 
This discrepancy between theory and experiment will be 
checked by further observations on both the brightness 
and the reddening of the light. This little star has 
caused trouble in the past, for astronomers had to as- 
sume that it was made of something about four hundred 
times heavier than gold. The fact is partially overcome 
by Professor Vyssotsky’s observations which indicate 
that it is about sixty times as heavy as the densest ob- 
ject on earth. 
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COLLEGE TEXTS 


A TEXTBOOK OF COLLEGE PHYSICS 


By C. A. Cuant and E. F. Burton, University of Toronto 


Adapted to the elementary course in physics for students who have not 
studied the subject before. The authors have presented every part of this 
science—Mechanics, Matter, Wave Motion, Heat, Electricity and Magne- 
tism, Sound, and Light—as simply, as concretely, and as logically as possi- 
ble. It,is at once modern in content, extremely lucid, excellently illustrated, 
and highly teachable—just the text for the elementary course. $3.25 


LABORATORY DIRECTIONS IN 
GENERAL PHYSIOLOGY 


By E. Newton Harvey and A. K. Parpart, Princeton Uniwwersity 


This manual, used at Princeton in modified form during the past twenty- 
one years, is excellently adapted to the laboratory course in General Physi- 
ology. It treats in turn with the physical chemistry of cells and the physi- 
ology of movement, circulation, and respiration. Some of the experiments 
are classic and have been taken from various sources; all are pertinent to 
the general course and are described in simple and clear language. 


HENRY HOLT AND COMPANY 


ONE PARK AVENUE 


Ready early in September 


NEW YORK 


Efficiency in 
Teaching Laboratory 
Technique 


is our GOAL 


SUBJECTS covered are: 


Applied Bacteriology 
Exotie Pathology 
Clinical Pathology 
Serology 
Blood Chemistry 
Basal Metabolism 
Radiology, Electrocardiography 
Photomicrography 


Gradwohl School of 
Laboratory Technique 


3518 Lucas Avenue 
St. Louis, Missouri 


Write for Catalog and Outline of Courses of Study. 
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THE WISTAR INSTITUTE 
BIBLIOGRAPHIC SERVICE 


ISSUES 
AUTHORS’ ABSTRACTS 
of all papers appearing in the journals listed below 
prior to _ publication of the articles in_ full. 
By this advance information biologists may familiarize 
themselves with contemporary research in a minimum of 
time. 

Advance Abstract Sheets are issued twice a month, 
each sheet containing ten or more authors’ abstracts. 
Subseription rate is $3.00 per year. 

Bibliographic Service Cards, following the Advance 
Abstract Sheets, also are issued twice a month. In addi- 
tion to the authors’ abstracts, the cards provide subject 
headings and complete bibliographic reference. The 
cards are convenient for filing and library records. 
Price, $5.00 per year. 

At regular intervals the authors’ abstracts are assem- 
bled and published in book form with complete authors’ 
and analytical subject indices. Price, $5.00 per volume. 
Liberal discount to subscribers to the Bibliographic Ser- 
vice Cards, 

JOURNAL OF MORPHOLOGY 

THE JOURNAL OF COMPARATIVE NEUROLOGY 

THE AMERICAN JOURNAL OF ANATOMY 

THE ANATOMICAL RECORD 

THE JOURNAL OF EXPERIMENTAL ZOOLOGY 

AMERICAN ANATOMICAL MEMOIRS 

AMERICAN JOURNAL OF PHYSICAL ANTHROPOLOGY 

JOURNAL OF CELLULAR AND COMPARATIVE PHYSIOLOGY 

FOLIA ANATOMICA JAPONICA (Tokyo, Japan) 

PHYSIOLOGICAL ZOébLOGY (Chicago, Illinois) 

STAIN TECHNOLOGY (Geneva, New York) 

PUBLICATIONS OF THE BIOLOGICAL SURVEY OF THE MOUNT 
DESERT REGION 


The Wistar Institute of Anatomy and Biology 
Philadelphia, Pa., U. S. A. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


HEAVY WATER 


Just how much of the increased weight of ‘‘heavy’’ 
water is due to heavy-weight hydrogen and how much 
to heavy-weight oxygen has been shown by Professor 
Gilbert N. Lewis, of the University of California, in a 
communication to the Journal of the American Chemical 
Society. 

All water molecules are composed of two atoms of 
hydrogen and one atom of oxygen, H,.O. But there are 
two kinds of atoms of hydrogen and three kinds of atoms 
of oxygen. The different atoms of any one element have 
different weights because their atomic hearts are differ- 
ent. The H may be either hydrogen isotope of mass one 
or hydrogen isotope of mass two and the two common 
types of oxygen are isotope of mass 16 and isotope of 
mass 18. Light water or nearly all pure ordinary water 
is made up of the lightest hydrogen isotope number one 
and the lightest oxygen isotope number sixteen. 

Heavy water is made up of combinations of the heavy 
hydrogen and the heavy oxygen with the common lighter 
constituents. In a given sample of heavy water the 
amount of increased weight due to the strange hydrogen 
and the amount due to the heavy oxygen has never been 
known previously. 

Professor Lewis took a sample of water from a still 
that concentrated heavy water and weighed it. He found 
that its density was 0.000182 in excess of light water. 
He saturated it with ammonia when the water was at 0 
degrees Centigrade and then pumped off the ammonia 
when the water was at room temperature. By repeating 
this process he was able to remove 99 per cent. of the 
heavy-weight hydrogen. The remaining heavy water now 
had an excess density of 0.000085 so that the heaviness 
of the original sample was due to 0.000097 of heavy- 
weight hydrogen. 

He then started again with another sample of the same 
heavy water and treated it with sulfur dioxide to remove 
the isotope of oxygen of mass 18. His measurements 
showed that of the original excess density at least 
0.000073 was due to this oxygen. 

Adding up the figures for hydrogen and oxygen, Pro- 
fessor Lewis accounted for 0.000170 of the original 
0.000182. He states that an improvement of this simple 
experiment will provide an exact method -for the analysis 
of water containing isotopes of both hydrogen and 
oxygen. 


HEAVY WATER IN STAGNANT SEAS 


THE new ‘‘heavy’’ water has been found in detectable 
quantities in the salt deposits at the bottom of extinct 
stagnant seas. 

Dr. E. B. Washburn, chief chemist of the Bureau of 
Standards, has announced that the richest natural source 
of this peculiar type of water is to be found in native 
borax, a salt that exists in the beds of dead seas. The 
water of crystallization of this native borax contains 
seven parts of heavy water in every million parts of ordi- 
nary water. 
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Samples taken from the largest existing bodies 
stagnant water, the Dead Sea in Asia Minor and th, 


Great Salt Lake in Utah, when purified showed an j,.@ 


creased weight over pure ordinary water. The Dead gy 
water was heavier by two parts in a million and th 
Great Salt Lake sample was three parts in a million j 
excess of standard light water. 

These natural sources of heavy water do not begin ty 
compare in concentration with those prepared in the |g). 
oratory by Professor Gilbert N. Lewis, who has succeedeg 
in preparing heavy water that-is 35,000 parts per millic, 
heavier than ordinary water. Kecently he has show 
that pure heavy water will prevent the sprouting of tiny 
tobacco seeds and is determining now whether the seeds 
subjected to these tests were actually killed or only jn. 
hibited. 

Dr. Washburn explained the presence of heavy wate 
in stagnant seas as due to the faster evaporation of light 
water. The strange heavy component lags behind and in 
the course of thousands of years the remaining water be. 
comes richer and richer in heavy water. The native 
borax that gave the highest concentration presumably 
came from a sea that was very old and had very fer 
sources of fresh water. 

Heavy water, like all water, has two atoms of hydro- 
gen and one atom of oxygen. But either the hydroge 
or the oxygen atoms, or both, in the heavy water hav 
heavier hearts or nuclei than the common hydrogen or 
oxygen nuclei present in ordinary water. These rare 
types of hydrogen and oxygen are known as hydrogen 
isotope of mass two and oxygen isotopes of masse 


eighteen and seventeen. Part of the increased weight off 


the heavy water is due to the heavy hydrogen atoms and 
part is due to the heavy oxygen. The discovery of heavy 
hydrogen was made only two years ago by Professor H. 
C. Urey and Dr. G. M. Murphy, of Columbia University, 
and Dr. F. G. Brickwedde, of the U. 8. Bureau of 
Standards. 


PROFESSOR BORN’S RECONCILIATION Of 
OLD AND NEW PHYSICS 


THE reconciliation between the new concepts of physics 
and the old classical views accomplished by Professor 
Max Born, of the University of Gottingen, is announced 
in his letter to the current issue of Nature, entitled: 
‘<Modified Field Equations with a Finite Radius of tle 
Electron. ’’ 

The letter reads as follows: 

The attempts to combine Maxwell’s equations with the 
quantum theory (Pauli, Heisenberg, Dirac) have not su 
ceeded. One can see that the failure does not lie on the 
side of the quantum theory, but on the side of the field 
equations, which do not account for the existence of 3 
radius of the electron (or its finite energy = mass). 

I have developed a new method of the quantization 
the electromagnetic field in such a way that the four i 
dependent variables (time-space) are treated absolutely 
symmetrically and the principle of relativity is trivially 
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jjfilled. From very general principles of quantum 
beory (superposition of states, linearity of the equations 
for the amplitudes of probability) one can deduce how 
\axwell’s equations have to be modified. In the classi- 


lies of val theory, they are equivalent to the statement that the 
nd the lagrangian is given by: L is equal to one half of the 
an in quantity H squared minus E squared; in the new theory, 
ad Seg ris expression is replaced by a linear function of the 


nd the 


geld components, whose coefficients are non-commutative 
ion j 


quantities of a type similar to those in Dirac’s theory of 
the electron. In the limit, where the classical theory 
gin ty should hold, the new Lagrangian does not go over into 
1¢ lab she above given expression, but into: L is equal to one 
‘ceded divided by ‘‘a’’ squared times the square root of the 
nillion quantity (one plus ‘‘a’’ squared times the quantity H 
shown squared minus E squared) where ‘* a’’ is a constant of 
f tiny MM she dimensions r sub-zero squared divided by e (e is 
Seeds equal to charge, r sub-zero is equal to radius of the elec- 
ly in tron), and only in the limit ‘‘a’’ approaching zero does 

this tend to the expression: one divided by ‘‘a’’ squared 
Water plus half the quantity H squared minus E squared. 


light Professor Born then gives an example of the simplest 
ah case of a symmetrical field independent of time and gives 


‘ te the differential equation of that field and the solution of 
ae this equation. These equations are omitted in this ac- 
“ TMM count of the letter because of the difficulty of translating 
om them into terms other than mathematical nomenclature. 
a The letter to Nature is concluded with the statements: 
oe The form of the general expression for L guarantees 
have ME the Telativistie invariance. Thus there is no difficulty in 
. ory (uculating the properties of a moving electron on the 
rare ME basis of the classical theory. But the importance of the 
gen EW Lagrangian L seems to lie in the possibility of a 
css Systematic quantization of the field. 

t of PHOTOGRAPHIC PRINTS IN COLOR 

and PROCESS 

a PHOTOGRAPHIC prints in color can now be made with 


but slightly more trouble than ordinary black and white 
pictures, according to those who have investigated a new 
German process, the invention of Dr. Bela Gaspar. Most 
color photographie processes hitherto have been limited 
F to the production of lantern slides or transparencies 

which had to be examined in front of a bright light. 
With the Gasparcolor process, it is claimed, such a trans- 
ies parency, which ean be made in a number of ways, can be 
sor used as a ‘*negative,’’ a piece of sensitive paper exposed 
ed behind it in the usual manner, the paper developed and 


d: fixed, and then converted to a color print by immersing 
he in one additional bath. As many prints can be made as 
desired, 


The emulsion .of the sensitive paper is in three layers, 
ne instead of one, as in the common photographic paper. 
¢ Each layer is so sensitized that it responds only to a cer- 
le tain group of colors. The top layer is sensitive to the 
d blue, the middle to the yellow and green, and the bottom 
: to the red end of the spectrum. Actually, Dr. Gaspar 

found that red light was absorbed by the two layers 
above it, but he overcame this difficulty by making the 
lower layer sensitive to infra-red rays, which are trans- 
mitted through them. 

When the color transparency is placed in front of a 
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sheet of the paper, and the whole exposed to light, each 
layer of the emulsion picks out part of the color, and 
then when it is developed each layer forms a record in 
clumps of silver, which is what makes up the blacks of 
the ordinary photograph, of the distribution of that par- 
ticular color. In each layer is also a dye, which is 
bleached by the action of the silver. This bleaching is 
accomplished in the third bath, to which the print is sub- 
jected after fixing. The result is then a print in which 
the distribution of color corresponds with that in the 
transparency, which, in turn, reproduces the original 
subject with more or less fidelity. It is stated that the 
method can also be applied to film for making color mo- 
tion pictures. 

Many methods are available for making the trans- 
parency. In those like the autochrome or Agfa process, 
the plate is covered with microscopic colored granules, 
through which the emulsion is exposed. The part back 
of each granule is sensitive to that particular color. In- 
stead of making a negative, then a print, the original 
plate is turned from a negative into a positive, and then 
the small colored granules make up a colored picture, in 
a manner similar to the small dots that make up a half- 
tone picture as reproduced in a newspaper. The Finlay 
process is similar, but the screen is a separate unit, and 
is made up of small colored squares, instead of promiscu- 
ously placed granules. A plate is exposed behind one of 
these sereens, developed, a print made on another plate, 
and another screen placed over the print on glass, thus 
making the picture in full color. Either method, as well 
as others, can be used with Gasparcolor paper, it is said. 


THE OUTBREAK OF SLEEPING SICKNESS 


THE present epidemic of sleeping sickness, encephalitis 
lethargica, raging in and around St. Louis is the worst 
in the history of the disease, according to information 
given to Science Service by the U. S. Public Health Ser- 
vice. Thus far the official record shows 129 cases and 
12 deaths; and in previous outbreaks elsewhere not more 
than twenty or thirty cases have been reported in one 
place. The spread of the malady has been rapid, too: 
all the cases have been reported since the last day of 
July. 

One thing which is puzzling public health officers is 
the curious distribution of cases in the present epidemic. 
Most of the cases and all but one of the deaths so far 
reported have been in the suburbs, with a total of some 
200,000 population, while the city proper, with a popu- 
lation of about 800,000, has been much more lightly vis- 
ited by the scourge. . 

Another unexplained feature is the high mortality 
among persons in middle life. Most.of the deaths have 
been of persons between the mid-fifties and the mid- 
sixties. 

The U. S. Public Health Service is cooperating actively 
with local health authorities. Dr. James P. Leake has 
been on the ground since the earlier stages of the epi- 
demic, and Dr. Charles Armstrong joined him later. 
The Public Health Service has authorized the purchase 
of a supply of monkeys, which will be inoculated with 
virus obtained from the bodies of persons who have died 
of the disease, in an endeavor to obtain better scientific 


te 
0, 2018 SEF 
* 
< 
> 
% 
~ 
| 
| 
| 
be 
‘4 
* 
at 
4 


10 SCIENCE—SUPPLEMENT 


knowledge of its nature and with the hope of eventually 
working out a method of prevention or cure. 

As yet, the germ of sleeping sickness has not been 
found. It seems to be one of the filterable viruses— 
something apparently alive but too small to be seen with 
even the most powerful microscopes and able to pass 
through the pores of a fine porcelain filter which is able 
to stop all ordinary germs. 

It appears to invade the human system through the 
nose, passing along the path of the olfactory nerves to 
the brain and thence down the spinal cord. If the re- 
sulting illness does not end in death it often leaves the 
victim mentally deranged. 

The sleeping sickness of the temperate zone, encephali- 
tis lethargica, is not to be confused with African sleeping 
sickness. The latter disease is caused by an animal germ 
that is quite visible under the microscope—a relatively 
large organism, in fact—and is transmitted from person 
to person by the bite of the tsetse fly. 


THE DUTCH ELM DISEASE 


DutcH elm disease plays no favorites. Apparently no 
species of elm tree is immune to this deadly fungus, 
which is threatening the elms of America with the de- 
struction that the chestnut blight visited on our native 
chestnut trees. 

R. Kent Beattie, tree disease expert of the U. S. De- 
partment of Agriculture, who searched the Orient with 
good success for chestnut trees immune to the blight, 
holds out no such hope for elms to replace the American 
trees if the Dutch disease gets the better of the scientists 
and foresters who are at present fighting night and day 
to eliminate it from its foothold in New Jersey and the 
region around New York Harbor. All American species 
of elm on which the infection has been given a chance, 
whether by natural infection or deliberate experiment, 
have proved highly susceptible. 

One species only, the Chinese elm, has an apparent im- 
munity. But this immunity is only apparent, for when 
the tree is inoculated with the fungus it develops the 
characteristic brown markings in its young wood, al- 
though the leaves do not die and fall off as they do in 
other species. This permits the Chinese elm to harbor 
the disease and yet live; but it makes it a ‘‘carrier,’’ 
just as there are human beings who harbor typhoid and 
other disease germs with no harm to themselves but with 
great danger to their neighbors. This tolerance on the 
part of the Chinese elm had led investigators to conjec- 
ture that the real home of the disease may be in the East. 
But this suggestion remains as yet only a suggestion: 
supporting evidence is still lacking. 

One encouraging thing in the present situation, Mr. 
Beattie told Science Service, is the apparently restricted 
range of the present outbreak, serious as the trouble is 
within that range. Four trained scouts of the Depart- 
ment of Agriculture have within the past few days made 
a careful inspection trip for some distance into New 
England and up-state New York, and have found noth- 
ing to indicate the presence of Dutch elm disease in the 
territory they traversed. 
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Nevertheless, Mr. Beattie cautioned, every one wh 
finds prematurely wilting, yellow or brown leaves on ” 
trees, accompanied by brown streaks in the Young wood 
should regard these as dangerous symptoms. Samples of 
the wood should be sent to the nearest Dutch elm disease 
laboratory: in care of. the Experiment Station, Wooster 
Ohio, or in care of the Shade Tree Commission, City 
Hall, New Jersey. 


ITEMS 


THE white spot that now decorates the ringed plang 
Saturn is in reality the brightest of a row of spots 
strung over some forty degrees in longitude, or one nint) 
of the length of its equatorial belt, Professor Otto Struve 
director of the Yerkes Observatory, has informed Har. 
vard College Observatory. Professor G. Van Biesbroeck 
using the 40-inch Yerkes telescope, observed the passage 
of the spot over the central meridian, and using earlier 
data given by U. 8S. Naval Observatory observers, has 
found that the period of rotation of Saturn is 10 hours 
15 minutes, a value that compares favorably with past 
determinations. 


LATE summer rains, coming after the middle of Augvst, 
have helped the country’s short corn crop a little in 
places, but in general the benefit is not great, J. B. 
Kincer, chief of the climate and crop-weather division of 
the U. S. Weather Bureau, has announced after a survey 
of recent weather conditions over the Corn Belt. “Ty 
Iowa, progress was fair in about half the state, but poor 
in several dry areas,’’ Mr. Kincer stated.* The bulk of 
the crop is advancing in maturity, he continued, with a 
small amount safe from frost as early as the end of the 
third week in August. Some corn is drying prematurely 
and will be chaffy. 


MALARIA research in the largest swamp in the world, 
conducted by scientists of the Hebrew University in 
Jerusalem, has received support for another year from 
the League of Nations, it has just been learned. 
The swamp is known as the Huleh Swamp, and is the 
breeding place for clouds of mosquitoes that keep the 
native population in a state of constant re-infection. A 
recent visitor to the malaria stations of Palestine has 
been Dr. Yao, chief of the Malaria Division, Nanking, 
China. 


THE thrilling but one-sided sport of pursuing game 
animals across the desert in motor cars has been pro- 
hibited by Signor Badoglio, Fascist governor of Tripoli. 
He has also put the more conventional sport of coursing 
with greyhounds under the ban, as well as the capture 
of game with nets. This is part of a comprehensive 
scheme of conservation now being fostered in Italy. In 
the mountains of the Abruzzi, brown bear, ibex and 
chamois are now given complete protection; in Sardinia 
the wild sheep, female deer and laemmergeier, a grea! 
bird of the vulture family, may not be hunted. Throug) 
out Italy many small birds hitherto hunted freely aré 
now tabu. 
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‘We are pleased with the improvements which 
you have made. It seems to me that for the first 
time there is available a really good tubular rheo- 
stat. . . . I like your entire design, porcelain tube, 
end mounting of it and the binding posts, the solid 
slide bar and the substantial brushes in their car- 
riage. ... We are recommending your rheostats. 


Chief Research Engineer.’’ 
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NEW! HEAVY-DUTY RHEOSTAT 


For the Laboratory 

The rheostat illustrated is designed especially 
for the smooth control of the current used to 
operate heaters, small motors, and other laboratory 
devices. Because of special tapered-resistance con- 
struction, this rheostat may be used on heavy cur- 
rents without danger of burning out when the con- 
tact is near the zero-resistance position. 

Indispensable for distillation work where the 
degree of heat must be closely controlled. 

Dimensions: 5’ x 5’’ x 534’’ 

Voltage: 115; current: 6.5 amp.; resistance: 

114 ohms 


Write for the Aminco Catalog 


American Instrument Company, Incorporated, 
Washington, D. C 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE SECOND INTERNATIONAL POLAR 
YEAR 

THE successful conclusion of the Second International 
Polar Year was celebrated at Washington on August 29 
and at numerous other special observatories established a 
year ago, mostly in the north Polar regions, in a world- 
wide attempt to discover how the atmosphere as a whole 
circulates. 

The Mount Washington Observatory, which, with the 
exception of the automatic station on Mount Wachusett, 
in Massachusetts, was the only weather station in the 
United States established for the Polar Year work, holds 
the distinction of being America’s only high mountain 
meteorological station. It was established as a private 
venture under the direction of Joseph B. Dodge, Hut 
Manager of the Appalachian Mountain Club, and gener- 
ously supported by contributions from scientific and 
other organizations, firms and individuals. The meteoro- 
logical program was under the general supervision of the 
Blue Hill Meteorological Observatory, of Harvard Uni- 
versity, which also participated in the Polar Year work 
in Milton, Massachusetts. 

The regular observations and automatic records con- 
sisted of temperature, humidity, wind direction and ve- 
locity, and atmospheric pressure, also precipitation, 
cloudiness and intensity of sunshine and skyshine. A 
similar, but less ambitious, program was also carried out 
at the base of the mountain on both east and west sides, 
and, during the summer, at numerous other stations strung 
along the heights of the White Mountains in the vicinity 
of Mount Washington, with an additional base station 
ten miles to the west at Twin Mountain airport. 

A ‘special effort was made to obtain wind data from 
levels above the mountain top, which is at 6,293 feet 
above sea-level. Pilot balloons, small rubber spheres 
filled with hydrogen, were released in the rather infre- 
quent intervals when the mountain peak was neither in 
the clouds nor the wind too strong to stand up against 
anything under 70 or 80 miles an hour! Since last Oc- 
tober, when the station was established, 150 ascents were 
made. 

Detailed observations were also made of cloud forms 
and motions at the different levels, adding greatly to the 
information yielded by the pilot balloons. Additional 
aerological observations were made when practicable 
throughout August by means of meteorological kites, 
flown by 8S. P. Fergusson from the top of the mountain, 
and airplane meteorograph equipment, loaned by the 
Massachusetts Institute of Technology, from Twin 
Mountain. These means brought down records of tem- 
perature, humidity and pressure to heights of nearly a 
mile above the top of the mountain. Pilot balloons re- 
leased from Twin Mountain during the airplane flights 
provided data on the wind directions and velocities to 
even greater heights. 

Mount Washington was one of ten special aurora ob- 
servation stations through the northern United States, 
cooperating in a much more intensive program which was 


earried on in Arctic Canada and Alaska at the eight 
special Polar Year stations established there. 


STUDY OF THE RELATIONSHIPS orf 
ANIMALS 
Usine centrifugal forces some four hundred thousanq 
times the force of gravity to study the relationships of 
animals is the latest achievement of Dr. Theodore Syeq. 


berg, of the University of Upsala, Sweden. In a lecture | 


at the Woods Hole Marine Biological Laboratory, jp 
described the application of this method to studies of 
blood of various animals. 

The carriers of oxygen in the blood are colored su). 
stances, called blood pigments. They are different jy 
different animals, possessing differing molecular weights 
and structures. Therefore, if shaken up with a water 
solution they tend to fall to the bottom at different rates. 
To study these different rates at times short enough to 
be measurable it is necessary, however, to use forces “hat 
greatly exceed the force of gravity. 

Dr. Svedberg has managed to produce this force by 
means of what is known as the ultra-centrifuge, a cell 
that holds the liquid to be tested, and is revolved at the 


terrific speed of 75,000 rotations per minute. To reduce | 


friction it is necessary to have the entire rotating part 
of the apparatus in an atmosphere of pure nitrogen at a 
pressure only about one thirtieth that of the atmosphere. 
It is as though an automobile were to keep turning a 
corner at a speed of about three hundred miles an hour. 

Pictures are taken through crystalline quartz windows 
as the centrifuge revolves, and these pictures are then 
run through an instrument which measures exactly the 
density of the image, thus giving a more precise know! 
edge of where the blood pigment being tested was in the 
cell at the moment the picture was taken than is possible 
to the eye. 

From these studies it has been found that the blood 
pigments of some of the lower organisms are much more 
complex than man’s, having molecular weights of the 
order of a million, as contrasted with the comparatively 
low one of 64,000 which is possessed by hemoglobin. 

Dr. Svedberg suggests that the method may be used to 
tell different species apart in cases where the study of 
the form of the animal does not exactly place it in rela- 
tion to the other animals of the same group. 

Using a centrifuge that revolves at such high speeds 
is quite dangerous, for should some accident occur, the 
tremendous speed will result in an explosion. 

Dr. Svedberg says that in the explosions he has ¢* 
perienced, the rotor has stayed inside the casing. This 
easing is made of special alloys, as are the other parts 
of the instrument, and is so constructed that the fore? 
of an explosion will be distributed partly to the founds 
tion of the building. 

Dr. Svedberg has carried back with him to Sweden for 
further study specimens of blood of several America! 
marine animals. 
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HYDROGEN AND THE CORROSION OF 

METALS 

HyproGEN, the lightest gas known to man, is the sole 
defender against the ravages of corrosion. That hydro- 
gen was the limiting factor in preventing wholesale 
corrosion of metals exposed to dampness was the opinion 
expressed by Professor Oliver P. Watts, of the Univer- 
sity of Wisconsin, before a meeting of the Electrochem- 
eal Society in Chicago on September 7. 

The slow but certain eating away of water pipes and 
minerals by salt and acid water is adding an enormous 
amount to the cost of modern civilization. Engineers 
are studying the theories of corrosion because it is only 
through a more complete understanding of the funda- 
mental process that they will be able to diminish this 
loss. 

Thirty years ago Dr. R. W. Whitney, now vice-presi- 
dent of the General Electric Company, announced that 
the corrosion of metals was an electrochemical process 
and this view is generally accepted to-day. When a 
metal is in contact with an acid solution corrosion takes 
place by the chemical process of the metal replacing the 
hydrogen in the acid. The acid dissolves the metal and 
hydrogen is released. 

This released hydrogen coats the metal surface with 
an electrically charged layer that prevents the chemical 
reaction from continuing at the initial rate. If the hy- 
drogen layer is built up to a sufficient thickness the reac- 
tion is practically stopped. However, under natural con- 
ditions, the hydrogen combines with the oxygen of the 
air to form water and the dissolving of the metal goes 
on at a rate that is limited by the amount of oxygen 
available to remove the protective coat of hydrogen. 

Impure metals are corroded more quickly than pure 
metals. Eleectrochemists believe that this is due to the 
impurities taking up the hydrogen. Contrary to the popu- 
lar belief that pure metals are subject to corrosion under 
the action of certain acid solutions, Professor Watts has 
shown that if oxygen is absolutely excluded copper will 
not corrode in a solution of sulfuric¢ acid, a reaction that 
is very rapid in the open. 

The survey of the electrochemical theory by Professor 
Watts was based on replies to queries to eleven investi- 
gators prominent in the field of corrosion in England 
and the United States. 


OLD AGE 

CULTIVATE your best abilities, practise the things in 
which you are most interested, if you wish a happy and 
contented and useful old age. This advice was proffered 
in an address by Professor W. R. Miles, psychologist of 
Yale University, at the Chicago meeting of the American 
Psychological Association. 

Professor Miles has conducted an extensive survey of 
the skills, interests and mental attitudes toward life of 
2,000 persons of all ages from 20 to 80, and on the data 
thus obtained he has based his conclusions. 

Greatest energy and alertness, he found, are displayed 
by the youth of 20. At 30 a slight slowing down shows 
itself, but is more than made up by increases in confi- 
dence and skill. 

The man of 40 is at a crucial crossroad. He can com- 
pensate for the more perceptible slowing down in his 
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physical abilities by maintaining his still high manual 
skill, at the same time broadening his mental horizon by 
reading and mature conversation. If he does not do this, 
he will find himself slipping, and with no compensations 
he may at times put on desperate spurts to prove that he 
is ‘‘as good as he ever was’’; with disastrous results 
when he fails, as he almost inevitably will. 

As the deeades pass and the man advances into middle 
age, the physical decline becomes more marked, but the 
mental compensations of the man who chose the wiser 
course at 40 continues to give an adequate offset. By 
now, if the man has chosen well, he has outside interests 
that takes his mind off the humdrum routine by which 
he earns his daily bread. 

The more adequately prepared man of 70, and even of 
80, does not need to fear the onset of genuine old age, 
with its great decline in physical power and even the 
troubles of ill health. If he has stocked his mind when 
he was in his mature years he can draw on this accumu- 
lated knowledge and experience and still play a satisfy- 
ing réle as counsellor to the new generation of young 
people. 

Professor Miles’ address, given under the auspices of 
Science Service, was sent out over the network of the 
Columbia Broadcasting System. 


ITEMS 
THE Lowell Observatory, at Flagstaff, Arizona, has 
notified the Harvard College Observatory that a new 
white spot has been observed on the ringed planet, 
Saturn, near its equator. It was seen on the planet cen- 
tral meridian at about midnight the night of August 28 
‘and 29 and it was confirmed photographically. 


OXYGEN needed by the roots of plants may be to some 
extent supplied by the plants themselves, from the oxy- 
gen generated as a by-product in the manufacture of 
food in the leaves. Evidence on this point has been ob- 
tained in experiments by Professor W. A. Cannon, of 
Stanford University, who has made preliminary reports 
to the Carnegie Institution of Washington and to the 
technical journal Plant Physiology. Professor Cannon 
set jars containing leafy shoots of willow and other 
plants in darkness and in light, and compared the rates 
at which their roots used up oxygen. He found in the 
larger number of cases that the illuminated shoots needed 
less oxygen from the outside, and therefore reached the 
tentative conclusion that the extra supply of the needed 
element was being provided for internally. 


CoMMON peat, which exists by the billions of tons in 
ancient bogs in this country, promises to become an im- 
portant factor in the fertilizer industry, if researches 
conducted by Dr. R. O. E. Davis and Walter Scholl, 
of the U. S. Department of Agriculture, result in a prac- 
tical manufacturing process for what they call ammoni- 
ated peat. The two chemists enclosed samples of peat 
in strong metal vessels along with ammonia synthesized 
out of the air and subjected the mixtures to high pres- 
sures and a considerable range of temperatures. The re- 
sult was a fertilizer containing a high percentage of 
available nitrogen, the most expensive of the elements 
used in commercial fertilizers. 
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AMERICAN TYPE CULTURE 
COLLECTION 


About 2500 pure cultures of bacteria, yeasts and fungi 


from reliable sources. 

Special efforts made to secure cultures not in the collection. 
Catalogue and quotations on request. 

Curator, American Type Culture Collection, John Mc- 
Cormick Institute for Infectious Diseases, 629 South 
Wood Street, Chicago, Illinois. 
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Price $10 
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modern equipment and trained personnel are important factors to be 


considered. 


— 


APPARATUS and REAGENTS r 
FOR LABORATORIES OF 
CHEMISTRY and BIOLOGY 


Our new 1,044-page catalogue illustrates and de. 
scribes 11,814 Apparatus items and lists 2,769 
Reagent items, all controlled in quality, currently 
priced and stocked for immediate shipment. 


In requesting catalogue, please state professional 
tion with organized work. 


ARTHUR H. THOMAS Co. 
WEST WASHINGTON SQUARE 


PHILADELPHIA, VU. S. A. 
Cable Address, BALANCE, Philadelphia . 


Write for Quotation 


Estimates will be gladly supplied on the 


Laboratory 
Lighting Uniti 


See Article in. ScrENcE 
Issue of June 16th 


by Pond and Meier 
Made by 


BIDDLE-GAUMER CO. 


3846-56 Lancaster Ave. 
PHILADELPHIA 


printing of scientific literature. 


The Science Press 
Printing Company 


Lancaster, Pennsylvania 


> 
| | 
| 
| 
> 
| | 
| 
| 
| | 
| | 
i | | = 
| 
' a 
4 
= 


gppTEMBER 15, 1933 SCIENCE—ADVERTISEMENTS 7 
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Geology 


By Professors H. Emmons, Grorce A. Cuinton R. Staurrer, De- 
partment of Geology, University of Minnesota, and Ira 8S. Auuison, Professor of 


th 


Geology, Oregon State College. 514 pages, 6x9, illustrated. $4.00 


A comprehensive treatment of the materials of the 
earth, the processes that operate at the earth’s 
surface, and those which have operated in the past 
to form the earth. Unusual clarity is achieved 


Historical Geology 


through a logical organization of material: the 
early chapters discuss the processes more commonly 
observed in operation; later chapters deal with 
those less frequently encountered. 


By Raymonp C. Moore, Professor of Geology, University of Kansas. 673 pages, 


6x 9, illustrated. $4.00 


The physical and biologic aspects of earth history 
are well correlated, but are segregated in major 
units based on eras or suberas. Principles of in- 
terpreting the geologic record are developed on the 
basis of study of a definite region, the Grand Can- 


yon district. Emphasis is placed oa the illustrative 
aids. Block diagrams are especially numerous. 
Figures on plates are identified by lettering on the 
plates. The book is unusually authoritative, accu- 
rate, and up to date. 


Thin Section Mineralogy 


By Austin F. Rogers, Professor of Mineralogy and Petrography, Stanford Univer- 
sity and Pau F. Kerr, Associate Professor of Mineralogy, Columbia University. 


In press. 


This book gives a simplified outline of the methods 
used in the identification of minerals in thin sec- 
tions of rocks. Part I deals with the principles of 
optics employed in examining minerals with the 


polarizing microscope and discusses methods of 
identification. Part II furnishes a concise descrip- 
tion of the optical properties of common rock-form- 
ing minerals. 


Mineral Deposits— New Fourth Edition 


By Wa.upemar Linparen, Professor of Economie Geology, Massachusetts Institute 
of Technology. 930 pages, 6x 9, illustrated. $6.50 


Universally regarded as the standard treatise on 
the subject, this text by an international authority 
has been thoroughly revised and brought up to 
date, presenting the latest accepted opinion and 
information on the occurrence, structure, and origin 


of the principal deposits of metallic and non-me- 
tallie minerals, except coal and petroleum. The 
genetic arrangement has been preserved through- 
out, and the treatment from the scientific point of 
view has likewise been maintained. : 


Send for copies on approval 


McGraw-Hill Book Company, Inc. 


330 West 42nd Street, New York 


Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


PAPERS READ AT THE CHICAGO MEETING 
OF THE AMERICAN CHEMICAL 
SOCIETY 

EIGHTEEN different kinds of chemists, interested in 
everything from agriculture to water, gathered at Chi- 
cago on September 13 at a general meeting of the Ameri- 
can Chemical Society, heard addresses on timely scientific 
subjects by four prominent American scientists. Fur- 
thest removed from the field of pure chemistry, but sym- 
bolic of the diversified interests of modern chemists, was 
the subject of ‘‘Cosmic Rays’’ discussed by Dr. W. F. 
G. Swann, director of the Bartol Research Foundation of 
the Franklin Institute. Dr. Swann reviewed the progress 
that has been made in the past year in determining the 
nature of this mysterious radiation that plows through 
celestial space to the earth. He concluded that the radia- 
tion consisted of high speed electrically charged particles 
and possibly bundles of very short wave-length light 
waves, called photons. Dr. C. E. K. Mees, director of 
the research laboratory of the Eastman Kodak Company, 
told of the advances that had been made in practical 
photography from studying and photographing the color 
picture or spectrum of the sun. The development of the 
‘‘supersensitive panchromatic’’ films that are far more 
sensitive to visible light than the older types have al- 
lowed motion picture effects that were never dreamed of 
as being possible a few years ago. Infra-red or light 
waves of long wave-length invisible to the eye, having 
the remarkable property of penetrating atmospheric haze, 
have lent much to aerial photography. Dr. Francis C. 
Frary, director of research of the Aluminum Company 
of America, spoke on ‘‘ Research in Metals and Alloys.’’ 
He brought out the importance of minute quantities of 
foreign metals on the ultimate properties of alloys and 
discussed the technicalities of alloy testing and forging. 
‘*No longer,’’ he stated, ‘‘can an inventor, working in 
a wood-shed, mixing metals by rule of thumb, hope to 
develop an alloy to meet modern requirements.’’ In the 
field of pure organic chemistry and its application to in- 
dustry, Dr. Charles R. Downs, chemical consultant of 
New York City, spoke on the American development of 
maleic acid and phthalic acid, which are widely used in 
synthetic resin and paint industries. One peculiar adap- 
tation of these new products that was brought out by 
Dr. Downs was the use of succinic acid, a derived prod- 
uct. A six milligram tablet of succinchlorimide is suffi- 
cient to disinfect a canteen full of water in a few 
minutes. 


THE expectation of life will be extended from seventy 
to seventy-seven years by the application of the chem- 
istry of nutrition. Men will be at the height of their 
powers at sixty-five instead of fifty-eight. These are the 
beliefs of Professor H. C. Sherman, of Columbia Uni- 
versity. Nutrition chemists are awakening to their 
duties towards human welfare and are concentrating 
their efforts around six ‘‘ pillar concepts’’ enumerated by 
Professor Sherman as: ‘‘The quantitative studies of the 


energy relations, the protein chemistry of nutrition, the 
mineral elements, the vitamins, the inter-relationships 
between the different nutritional factors, and the prin- 
ciple that in the chemistry of nutrition the ultimate egy. 
cern is essentially the nutritional reactions of the living 
body as a whole.’’ Professor Sherman said that ‘while 
chemistry will not make blondes or brunettes, it will, by 
providing the suitable environment, make men anj 
women more powerful constitutionally.’’ Among the 
hopes held out for the future are: the age at which it js 
difficult to get new jobs in a field will be 52 instead of 
45, age will yield less readily to youth, and newer genera. 
tions will be taller and stronger than their parents. This 
last prediction is borne out by the fact that men and 
women at Harvard and Vassar are taller than their 
parents. This improved internal environment brought 
about by the application of the knowledge gained by 
nutritive chemists will pass on to succeeding generations, 
form a bulwark against disease, enlarge the prime of 
life, and postpone senility. The conclusions reached 
were based on experiments with more than 27 genera- 
tions of rats. Popular belief attributes longevity to 
hereditary factors, but these experiments seem to estab: 
lish very conclusively that it is greatly influenced by 
food. 


Dr. NICHOLAS D. CHERONIS, director of the Synthetical 
Laboratories of Chicago, told of his endeavors to find out 
the secret of the ‘‘marine fire’’ or ‘‘ prepared fire’ 
which twice wiped out besiegers’ fleets and helped to 
defeat their armies on many occasions. ‘‘ Marine fire”’ 
was the invention of an architect named Kallinikos, who 


- came to Constantinople from either Syria or Egypt a 


short time before its first siege by the Arabs in the year 
670. Swift boats armed with ‘‘siphons’’ to discharge 
his secret compound swept down upon the Arab galleys, 
and burned them to the water’s edge. Again in 717 the 
Arabs came with a fleet and an army, and again the 
Greeks, using Kallinikos’ fire, routed them utterly. The 
inventor’s descendants, entrusted with his secret and 
guarding it jealously, manufactured the fire for the Em- 
perors of Constantinople for many years, and it never 
failed to bring destruction and terror to the enemy. 
Some chemists have conjectured that it contained quick- 
lime, which, when it touched the water, generated enough 
heat to set the compound afire. But Dr. Cheronis tried 
this, and also another chemical which had been suggested 
as the key to Kallinikos’ secret, and found that com: 
bustion could not be started in that way. A more prob 
able hypothesis, in his opinion, is that Kallinikos had 
discovered the possibilities of saltpeter, one of the i 
gredients of the later-invented gunpowder, and used it 
with the oils and resins to make his terrible flames. The 
‘‘siphons’’ of the ships, he thinks, may have been the 
nozzles of pumps for discharging the liquid, which Ww 
then ignited by throwing a flaming dart or shooting 4 
flaming arrow. 
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How modern chemistry has developed a commercial 
process producing a 300 per cent. increased yield in re- 
gned gasoline of higher quality as well as invading the 
manufactured gas and coal industries was told by Dr. 
Gustav Egloff, of the Universal Oil Products Company. 
The cracking process controls the number and quantity 
of the different products obtained by refining crude oil. 
When the process was put into commercial operation 
twenty years ago the gasoline it produced was considered 
to be inferior to the natural gasolines. In 1932, 43 per 
cent. of the gasoline sold was manufactured by this 
process and the motor fuel was recognized to have im- 
proved properties and anti-knock value. Savings of over 
$100,000,000 a year to the motorist and the conservation 
of 500,000,000 barrels of crude oil annually are the chief 
economic advantages to the public. The process has 
proved so successful in producing anti-knock gasolines 
for modern high compression motors that even natural 
gasolines are now processed. Cracking is not limited to 
gasoline production, Dr. Egloff emphasized, but is an 
important economic factor in the gas and coal industries, 
in the field of aleohol production, and in other industries. 
He pointed out that this process produces 250 billion cubic 
feet of high heating value gases annually, which are used 
to enrich gases of low heat content. A large proportion 
of these gases can be condensed and shipped in tank 
cars to small communities that do not maintain gas- 
making plants. Asa fuel the supremacy of coal is being 
challenged by fuel oil. Dr. Egloff showed that the pro- 
duction of coal reached a peak in-1926 and then de- 
clined, whereas the fuel oil industry followed the general 
economic trend in 1929, when nearly 450,000,000 barrels 
were produced. Since 1913 the coal industry has de- 
clined 35 per cent. and the fuel oil industry has in- 
creased 150 per cent. 


SYNTHETIC rubber made from chemicals is claimed to 
be superior to natural rubber for special purposes. Tests 
that showed its advantageous properties were described 
by E. R. Bridgewater, of E. I. du Pont de Nemours and 
Company. Although the synthetic rubber known as Du- 
Prene is quite similar to natural rubber in its mechanical 
properties, it has entirely different chemical properties. 
This industrial rubber will resist swelling and dissolving 
in oils and greases. For example, ordinary soft rubber 
will dissolve completely when kept in hot crude oils for a 
week, whereas the synthetic rubber swells but does not 
lose its rubber-like properties. The deterioration of rub- 
ber on exposure to air and sunlight is less marked with 
DuPrene. It is vuleanized by heat alone without the 
addition of sulfur that sometimes proves objectionable 
in vuleanized natural rubber products. Automobile tires 
have not been made from the synthetic rubber, mainly be- 
cause of its expense. It is used for special purposes such 
as: fabric belts, gasoline hoses, insulated wires, bottle 
stoppers, ete., that are exposed to oil, and conveyor belts 
that handle hot abrasive materials. Dr. Wallace H. 
Carothers, research chemist of the du Pont Company, con- 
cluded that the problem of synthetic rubbers is not solved 
completely as yet. The chemical mechanism underlying 
the synthetic manufacturing process is not clear, nor 
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are the reasons for the physical properties of all rubbers. 

He expressed the opinion that a further study of the 
giant chemical molecules in rubber would make possible 
synthetic rubbers of still better properties, particularly in 
connection with highly specialized uses. 


RusBBER from the only source within the borders of the 
United States, the guayule shrub, has been given a com- 
mercial test in automobile tires and tubes. What the 
motorist and the army could expect from tires that would 
have to be made from this local source in case of a war 
embargo was told by J. Harvey Doering, of the Fire- 
stone Tire and Rubber Company. The test tires built by 
this company from rubber that was exclusively guayule 
failed between 8,500 and 10,200 miles because of tread 
wear. The inner tubes proved satisfactory throughout the 
test. The chief difficulty with the extensive use of guayule 
rubber is its high resin content, Mr. Doering said. This 
can be overcome by an expensive process that will remove 
the resin. The tires tested were not made from treated 
rubber, but contained from 18 to 20 per cent. of resins. 
These rubbers are extremely soft and sticky so that it 
was found necessary to add several ‘‘drying’’ pigments 
before the tires could be built. Small quantities of dirt 
and bark in the rubber made it very difficult to build 
good tubes. Mr. Doering expressed the opinion that 
these foreign substances could be removed by some 
straining method, such as is used in cleaning reclaimed 
rubber. It seems very improbable that the guayule prod- 
uct will take the place of Hevea rubber imported from 
the East Indies except as an emergency measure, such 
as war. 


A NEw process of soaking lumber in salt solutions to 
prevent shrinkage in dry weather that may eliminate the 
oven drying method was described by Dr. Alfred J. 
Stamm, chemist of the U. S. Forest Products Laboratory 
of Madison, Wisconsin. Lumber used in buildings must 
withstand changes in dampness from 30 to 80 per cent. 
humidity without appreciable change in shape. Wood 
treated with a definite amount of lithium chloride salt 
will not shrink uutil the relative humidity is less than 
1l per cent., according to tests conducted by Dr. Stamm. 
This dryness is rarely attained under natural conditions. 
Although lithium chloride is the most effective agent in 
preventing shrinkage it leaves the wood wet and sticky 
so that it is useful only in special cases. Other salts 
show a smaller anti-shrink effect, but leave the lumber 
much drier and more adaptable to commercial use. Oven 
drying of green wood is equivalent to reducing the damp- 
ness from 100 per cent. to 0 per cent. humidity. This 
is unnecessary because lumber is never subjected later to 
such dryness. The new process depends on the salts 
binding the water in the wood and also an initial swell- 
ing effect. 


METHODS of removing fluorine, the cause of unsightly 
mottled teeth, from water supplies, were reported by Dr. 
C. S. Boruff, research chemist of the State Water Survey 
of Illinois. Although several methods have been dis- 
covered, Dr. Boruff hesitated to recommend any one 
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method before further research work is done. All but 
one of the processes investigated are fairly expensive and 
troublesome. Only one or two parts per million of 
fluorides in drinking water are now known to cause 
mottled teeth. This dental decay is a very disfiguring 
condition consisting of dark and almost black discolora- 
tion over the upper front teeth. Every tooth in the head 
is affected and the injury, consisting of imperfect calci- 
fication of the enamel, is permanent. The purification 
of the water supply would not be expected to cure the 
existing cases of this dental decay and the success of any 
change would not be apparent for six or seven years, 
when the teeth formed subsequent to the water change 
would be appearing in children’s mouths. Two cities, 
Bauxite, Arkansas, and Oakley, Idaho, have discarded 
former water supplies in favor of others containing less 
fluorides. Dr. Boruff stated that some cities, especially 
in the southwestern part of the United States, may not 
be able to find suitable alternate supplies and will be 
forced to attempt purification. The difficulty inherent 
in the removal of this very soluble and injurious ion are 
made apparent by the fact that from 8 to 16 pounds of 
fluorides to a million gallons of water are sufficient to 
cause mottled teeth. 


BLAME for hay fever may be pinned on the proteins in 
the sneeze-producing pollens, rather than on their sugary 
or starch constituents. This was indicated by a paper 
presented by Dr. Marjorie B. Moore, of the Abbott 
Laboratories, and Dr. Leon Unger, of Northwestern Uni- 
versity Medical School. There has been some division 
of opinion in scientific circles over the ultimate cause of 
hay fever. Some investigators have held that it is due 
to pollen proteins, while others have been of the opinion 
that certain sugar- or starch-like bodies, called poly- 
saccharides, are to blame. Drs. Moore and Unger exposed 
hay-fever-causing pollens to the action of pepsin, which 
digested away most of the protein in them, leaving the 
polysaccharides unchanged. The pollens thus treated lost 
much of their mischief-raising power. The case against 
the pollen proteins is thereby strengthened and the poly- 
saccharides exonerated of the suspicions which had been 
raised against them. 


‘‘Lost time,’’ which amounts to 250,000,000 days 
annually in the United States, can be reduced by a 
proper diet for workers, according to a report made by 
Dr. Arthur D. Holmes and collaborators. Their experi- 
ments, which were carried on for three years, showed 
that very fat or very thin persons are likely to be absent 
from their work through illness more than similar work- 
ers of nearly average weight. This absenteeism in- 
creases the cost of all manufactured goods by interrupt- 
ing production schedules. They state: ‘‘Our studies, 
carried out along sound research lines, have indicated 
that the addition of cod-liver oil to the usual home diet 
is a valuable aid for reducing such absenteeism. Com- 
paring the amount of absence due to two groups of in- 
dustrial workers, it was found that the men and women 
who received cod-liver oil were absent 1.1 per cent. of 
their working hours, whereas control subjects working 
in the same rooms with the cod-liver oil subjects were 
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absent 3.1 per cent. of the time.’’ Considering their y). 
sults on the basis of the weight of the subjects they eon. 
clude that employment managers of industrial concern, 
should give preference to prospective employees whos 


body weight was not far from the average for his or he 


height and age. 


CHEMICALS undergoing bombardment by hearts of 
helium atoms which are thrown out by the explosion of 
radioactive substances, are changed in many strange 
ways. Water is formed from hydrogen and oxygen at qj 
temperatures from the super-freezing cold of 180 degrees 
below zero to the enormous heat of 500 degrees Cent;. 
grade. This is just one of the hundred or more reactions 
that have been forced to occur by subjecting the ¢op. 
stituent atoms to the destructive forces of the radioactive 
projectiles called alpha particles by Professor Samuel (. 
Lind, of the University of Minnesota. He found that 
these same reactions between gases could be made to ¢. 
cur by passing an electrical discharge through them, 
Both the alpha particles and the electrical spark knocked 
off some of the outer negatively charged electrons of the 
atoms, leaving positive electrically charged clustering 
points to serve as centers for the gathering and combina- 
tion of atoms. Professor Lind considers that the evi- 
dence which has so far been gathered is not sufficient to 
determine exactly the mechanism of the chemical re 
action. 


THE architecture of simple chemical molecules can be 
determined to within one-100,000,000th of an inch by 
means of x-rays. X-rays accomplish this feat by being 
shot through a small container filled with vaporized chen. 
ical compounds where they are bent by the parts of the 
molecule and so form a pattern when they fall on 2 
photographic plate. Professor Willis C. Pierce, of the 
University of Chicago, told how these patterns could be 
interpreted to give the distances between the atoms and 
the arrangement of the atoms in benzene molecules. This 
extension of the use of x-rays was perfected recently by 
Professor Peter Debye, of Leipzig, Germany. The 
mechanism of the process is very similar to the olde 
method of determining the position of atoms in crystals 
The molecules in the gas are so far apart that they do 
not have a combined effect of bending the x-rays and s 
the pattern is due to the arrangement of atoms within 
each separate molecule. Professor Pieree found that the 
carbon atoms in a benzene molecule were arranged in 3 
flat hexagonal ring with other atoms lying outside the 
ring and in its plane. 


EXAMINING scraps of mortar and stucco from old 
Greek fountain houses, pebble pavements and tombs, 
found by Dr. T. Leslie Shear, of Princeton University, 
a Princeton chemist reports that mortars used then were 
about like modern mixtures. The specimens contain 0 
the average about 25 per cent. of sand and 36 per cent. 
of lime. Mr. Foster said that his analyses disagree with 
the record left by Vitruvius, an architect who lived 1 
Augustus’ reign. Roman glass of the second centu!) 
A. D., also tested chemically, proves to be of the sod 
lime type, somewhat similar to modern window glass. 


/ 
| 
4 
4 
i 
é 
A 
74 
dvd 
| 
/ 


. 2029 
cepTEMBER 22, 1933 SCIENCE—ADVERTISEMENTS 
Y 
ncerng 
whose APPARATUS and REAGENTS 
or her FOR LABORATORIES OF 
CHEMISTRY and BIOLOGY 
Our new 1,044-page catalogue illustrates and de- : 
scribes 11,814 Apparatus items and lists 2,762 
On of Reagent items, all controlled in quality, currently 
range priced and stocked for immediate shipment. 
at all _ Inte wanting One » blease state professional connec- sess an excellent finish and 
tion with are exceptionally smooth, free 
ees from striations and other im- 
Centi. ARTHUR H. THOMAS CO. perfections. 
“tions WEST WASHINGTON SQUARE We supply 27 sizes which in- 
con. PHILADELPHIA, U. S. A. and 
mended by noted authorities 
uctive Cable Address, BALANCE, Philadelphia and the U. S. Army Medical 
uel Museum. 
that 
aboratory List No. 4080 contains the detailed information. 
em, 
\f ighting Unit LLIGE 
a 4 Lighting Unit | HE , INC. 
179 EAST 87 STREET, NEW YORK,NY. U.S.A. 
See Article in InstRumeENTS « Laporatory & Bacteriorocicat 
Issue of June 16th | 
ut to by Pond and Meier Use needle-valves 
ce Made by on your air, gas, hydrogen 
sulphide, vacuum 
lines. Inexpensive. 
n be BIDDLE - GAUMER CO. Ask for rer C. M. 
1 by 3846-56 Lancaster Ave. now Tow 
tat PART 
cing Write for Quotation PHILADELPHIA | Hoke Inc., 22 Albany St., New York City sooo 
hem- 
the 
ma 
the 
d be 
Experience PRINTING 
This 
y by 
. Scientific printing demands an unusual degree of care and intelligence. 
tals The Science Press Printing Company brings to this work a broad experi- 
r do ence in handling scientific subjects. In the printing of scientific and educa- 
os tional journals, books and monographs, this organization is well fitted to 
the produce work of high quality at reasonable prices. Our favorable location, 
na modern equipment and trained personnel are important factors to be 
the considered. 


Estimates will be gladly supplied on the 
printing of scientific literature. 


The Science Press 
Printing Company 


Lancaster, Pennsylvania 


y 


> 
t 
2 
old 
ont 
” 
iD tthe ‘ 
{ 
da- fr 
} 
Ke 


4 SCIENCE—SUPPLEMENT 


VOL. 78, No, 202) 


SCIENCE NEWS 


Science Service, 


ADVANCES IN THE APPLICATIONS OF 
CHEMISTRY 


‘CHEMICAL curiosities that have recently become useful 
in scores of jobs from speeding up the aging of wine to 
protecting life from poison gas, a method of warding off 
colds and strengthening the body against other ailments, 
new resins that make textiles non-creasable and are 
strong enough to be moulded into chairs and window 
frames: these developments were among the advances re- 
ported to the Chicago meeting of the American Chemical 
Society. 

Describing as ‘‘utopian and distinctly American 
achievements’’ the working out of processes by which 
ordinary air is made to combine with benzene and naph- 
thalene to produce cheaply and in abundance maleic acid, 
a laboratory rarity a short time ago, Dr. Charles R. 
Downs, chemical engineer, of New York City, pictured 
some of the many uses to which this new industrial sub- 
stance is already being put. 

‘*Tt usually requires several years of aging for the 
precipitation of the excess tartar in wine,’’ Dr. Downs 
said. ‘‘If the wine is bottled before the precipitation of 
tartrates is completed, it will lose commercial value be- 
cause some tartrates will precipitate as undesirable. If, 
however, calcium malate is added to wine, even when 
young, any proportion of tartaric acid can be removed 
in a very short time. The acid is also used as a gas 
mask ingredient for absorbing ammonia vapors.’’ 

Maleic acid and related compounds have also been 
found to prevent the development of rancidity in stored 
fats and oils, serve successfully as new resins for lacquers 
and varnishes, aid the dyeing of textiles, replace advan- 
tageously acids commonly used in tanning, become a 
baking powder ingredient, aid the substitution of a 
chemically known salt for ordinary table salt for those 
who can not tolerate table salt, and in the form of little 
tablets conveniently disinfect small quantities of water 
for drinking purposes through the release of free 
chlorine. 

Carotene, the vitamin A carrying yellow coloring mat- 
ter of carrot, butter, whole milk and other fruits and 
vegetables, is much more valuable than nutritionists now 
believe and its use in the diet should be increased, ac- 
cording to Dr. A. F. O. Germann, of Cleveland. He said 
that prehistoric man was able to resist many diseases 
that afflict civilized men because he ate quantities of this 
substance. 

Citing recent recognized research, Dr. Germann said 
that ‘‘a carotene supplement to the normal diet is the 
best known preventive of upper respiratory infections; 
brings about improvement in vision in human cataract; 
gives promise of relief in certain allergic conditions such 
as house dust allergy and hay fever; causes more rapid 
healing of wounds, and gives promise of greatly improv- 
ing the general health and well-being.’’ 

Dr. Carleton Ellis, of Montclair, New Jersey, described 
unusual uses for the newest syntheic resins, the molded 
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products which first replaced celluloid and hard rubbe, 
articles, but are now finding a much wider field of appli. 
cation. Tanks nine feet in diameter have been maj, 
from one new material of the phenol-aldehyde class, }; 
is now possible to mold articles as large as chair backs 
and legs, table tops and radio cabinets. 

Moldings made from urea and formaldehyde, Dr, f)jj, 
continued, are strong, light in color and very resistant ty 
darkening under influence of light. Articles can be mage 
from them in a great variety of bright colors. Whey 
textiles impregnated with these resins are heated, the 
resins set and the cloth becomes non-creasable. 


“PANTOTHENIC” ACID AS STIMULUS To 
GROWTH 


ALL life may involve the presence of a powerful 
growth-stimulating acid which has been found in many 
different kinds of plants and animals and has been con. 
centrated by Dr. Roger J. Williams and Carl M. Lyman, 
of Oregon State College, to a potency one thousand times 
stronger than any previously reached. 

Because of the wide-spread occurrence of this little. 
known substance Dr. Williams, who reported his latest 
researches to the American Chemical Society, has ten- 
tatively named it ‘‘pantothenic’’ acid from the Greek 
for ‘‘from everywhere.’’ The name is justified by tests 
which show that pantothenic acid was obtained from all 
sources examined so far which include: cattle, human 
and chicken liver, milk, crab eggs, sea-urchin eggs, pla- 
narian worms, earthworms, oysters, bacteria, molds, 
yeast, mushrooms, potatoes, apples, grains, algae and 
soil. 

Dr. Williams stated that ‘‘It is probably safe to say 
that this acid is more widely distributed in nature than 
any other physiologically potent substance. The evidence 
shows that it is contained in all living substances from 
the highest mammalian form down to the lowliest worm 
and from the highly developed green plant down to the 
tiniest yeast, mold or bacteria. The acid was discovered 
because of its effect on yeast growth. When placed in 
a solution in which yeast is growing it may increase the 
rate of multiplication from ten to twenty thousand fold 
in eighteen hours. The fact that it is apparently present 
in all living cells suggests that it may act as a growth 
regulator in all cells. It is interesting to observe tliat 
yeast and mushrooms, which proverbially grow rapidly, 
are comparatively very rich sources of the acid.’’ 

As recently concentrated by Dr. Williams and his asso 
ciate, pantothenic acid is so potent in speeding up the 
growth of yeast that a quantity much smaller than the 
head of a pin has a detectable effect when placed 7 
250 gallons of solution in which yeast is growing. 7 
presence of one part of the preparation in one bi’ 
parts of yeast culture medium is noticed by the res 
growth increase. Dr. Williams points out that wii: 
origin of this acid in nature is obscure, except fr 
fact that it is produced by certain molds in se: 
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example, we are led to suspect that it is one of the un- 
identified water-soluble vitamins. In fact, several of its 
properties at first suggested a close relationship to 
vitamin G; yet, unlike the widely known vitamins, it ap- 
pears to be a substance that even plants can not make 
for themselves, but must obtain directly from the soil. 

Dr. Williams’ present work grew out of studies of the 
many practically unknown substances that stimulate 
yeast growth and carries on a detailed examination of 
one of the more simple of these materials. It is the acid 
constituent, he found, of the previously widely heralded 
‘‘pios,’’? a hypothetical substance thought necessary to 
life. Though the chemical formula of pantothenic acid 
has not been determined, something is known concerning 
the structure of its molecule. Its molecular weight has 
been found to be about 150. 


WATER FILMS STUDIED BY ELECTRIC 
“FEELER” 

SEEKING from the infinitesimal building blocks of 
matter themselves the secret of why atoms and molecules 
cling together, to compose the living and lifeless sub- 
stances of the world, Dr. William D. Harkins and E. K. 
Fischer, of the University of Chicago, reported to the 
American Chemical Society that they are now able to 
reveal the presence of thin layers of organic material five 
hundred times too small to be seen through the most 
powerful microscope. 

Though we can not see them, such films are on all sur- 
faces, Dr. Harkins explained, and knowledge of them 
will lead to a better understanding of why all things hold 
together. He pointed out that since the human body is 
made up largely of surfaces in contact with surfaces, this 
research may eventually explain body processes now little 
understood. 

Films of water have been studied. Such films, only one 
ten millionth of an inch in thickness, are divided up into 
islands and continents, and the study of the geography 
of the surface of almost any body of water reveals an 
interesting topography. The continents and islands, too 
small to be seen, are located by measuring with very deli- 
cate and sensitive instruments changes in electrical po- 
tential caused by the film. 

Dr. Harkins has found that the outer part or top of 
an organic film is, in general, electrically positive with 
respect to the underlying liquid. Although the change 
of potential, usually about three tenths of a volt, seems 
small, such potentials are related to important features 
of the surface. Paradoxically, films composed of ex- 
tremely large molecules, with weights of about 17,000, 
set up the same potentials caused by films of smaller 
molecules. What is even more strange, very large mole- 
cules gave much thinner films than those made up of 
molecules sixty times smaller. 


ELECTRIC CURRENT FROM ELECTRO- 
STATIC MACHINES 
ENorMovs disks, spinning at high speed in an almost 
erfeet vacuum, will replace the familiar generators and 
‘tors of modern electrical plants, according to Dr. R. 
‘an de Graaff, physicist of the Massachusetts Insti- 
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tute of Technology, who spoke before the Leicester meet- 
ing of the British Association for the Advancement of 
Science. 

These disks would be great electrostatic machines, pro- 
ducing direct current electricity at tremendously high 
voltage. The vacuum would be necessary in order to 
prevent the production of tremendous sparks that might 
wreck the whole machine and would in any case prevent 
the electricity from being led out on wires to be usefully 
employed. Dr. Van de Graaff believes that vacua suffi- 
ciently high to insulate the machines against such elec- 
trical breakdown can be produced, even in the large 
housings that would be required for the industrial pro- 
duction of current by electrostatic machines. He ex- 
hibited designs for such machinery. 

If Dr. Van de Graaff ’s prophecy is realized, it will be, 
in a sense, progress made by setting the clock back. For 
the electrical machines that were used by the eighteenth- 
century school of ‘‘natural philosophers,’’ of which our 
own Dr. Benjamin Franklin was a brilliant member, were 
all of the electrostatic type. They generated electricity 
by friction on large disks. Instruments of the same kind 
are still used for special purposes in laboratories. 

The trouble with such machines has always been that 
the air was not a sufficient insulator to prevent sparks 
after a certain potential had been built up. For this 
reason the development of the electric age had to await 
the discovery that elettricity could be generated in an- 
other way, by the moving of a conductor in the field of a 
magnet. All our present generators are elaborate ar- 
rangements of magnets, past which systems of wire coils 
are rapidly moved, with arrangements for capturing and 
leading off the current thus produced. They are the best 
we have; but their working efficiency is admittedly not 
as high as could be attained, at least in theory, by prop- 
erly arranged and insulated electrostatic machines. Dr. 
Van de Graaff believes that such theoretically possible 
machines can actually be built. 

Dr. Van de Graaff has attracted much attention among 
physicists by the simple but tremendously powerful elec- 
trostatie machines he has already built, first at Prince- 
ton and latterly at the Massachusetts Institute of Tech- 
nology. These have produced ‘‘artificial lightning’’ 
measured in hundreds of thousands of volts, used in 
atom-smashing experiments. 


ANTARCTIC METEOROLOGY 
Copyright, 1933, by Science Service 


AT the airport weather station at South Washington, 
Virginia, a veteran weather man of the first Byrd Antare- 
tie Expedition is making ready to join Admiral Byrd 
again for a renewed investigation of South Polar weather. 

While he talks to aviators of such matters as ordinary 
United States weather, William C. Haines is looking 
ahead to September 25 when he will sail from Boston on 
Admiral Byrd’s ship to study the icy, blizzardy weather 
of the world’s coldest continent. 

The whole Antarctic, as big as the United States and 
Mexico put together, turns out just one commodity that 
the world takes and uses. That is weather. South Amer- 
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ica and lands farther from the South Pole get some of 
their waves of chill, drought, heat and rain from the busy 
South Pole weather factory. But the rules of production 
and distribution that run the factory are almost un- 
known. 

To investigate, to get at some of the reasons, this is 
the task confronting Mr. Haines and the other meteor- 
ological staff member of the expedition, George Grim- 
minger. It is Mr. Grimminger’s first venture into the 
Antarctic. Both men are from the U. 8S. Weather 
Bureau. 

It is expected that one base for observations may be 
established in the interior, at an advanced position, per- 
haps not far distant from the Pole. Some of the weather 
records noted by Mr. Haines on his previous year in the 
Antarctic may be far eclipsed. His coldest weather ree- 
ord was 72 degrees below zero, and the warmest summer 
day was just three degrees above freezing. In the mid- 
winter blizzard, in July, his instruments recorded a drop 
to 58 below zero and just when the cold was most intense 
the wind blew 43 miles an hour. And that, Mr. Haines 
thinks, may be a record for blizzards anywhere. 

‘We expect to lay stress this year on upper air ob- 
servations,’’ Mr. Haines reported to Science Service. 
‘We can generalize more accurately about the wind di- 
rection and velocity as we find it high in the air. At 
ground level, weather records are more complicated by 
influences of local geography.’’ 

Winds are especially important in the Antarctic 
weather, Mr. Haines explained, for winds, even more than 
icebergs, are carriers of cold there. Swiftly changing 
temperatures and changes in air density raise the wind, 
and the wind carries cold across the icy continent and out 
toward warmer latitudes. 

Instruments packed for the expedition’s use will in- 
clude standard equipment, furnished by the U. 8S. Weather 
Bureau, for measuring temperature, barometric pressure, 
wind direction and velocity, and humidity. The clocks 
have to be adjusted for low temperature, but not much 
trouble is expected in handling equipment. On the pre- 
vious expedition, the non-freezing ink in the pens of 
self-recording instruments froze at 60 below zero, until 
alcohol and glycerine were added. 

Mr. Haines believes that the possibility of establishing 
permanent weather stations in the Antarctic, co keep the 
world informed and warned of weather brewing there, 
seems very remote these days. So expensive is such a propo- 
sition that it can only be carried out if the leading coun- 
tries of the world cooperate in the financing. Meanwhile, 
the data that will be needed are being gathered by the 
weather explorers, and it is hoped that even without 
Antarctic weather bureaus the world may profit by 
greater knowledge of Antarctic weather. 


ITEMS 
A SABER-TOOTH cat species, much smaller than the 
great tiger-sized animals made famous by the California 
tar-pit finds, is represented by a jaw fragment from 
Idaho described in the current Journal of Mammalogy 
by Dr. C. Lewis Gazin, of the U. S. National Museum. 
Another new species of extinct cat found in the same 
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region resembles the modern puma or mountain lion 
These fossils were found among a mass of bones of al 
tinct species of horses collected by paleontologists of the 
museum. The stratum in which the find was made jg of 
Pliocene Age, perhaps two or three million years old 
and dating before the coming of the great glaciers that 
once covered most of this continent. 


PETRIFIED Forest NATIONAL MONUMENT, in easter 
Arizona, one day may be the great show place for ante. 
lope in this country, if plans now being considered py 
the Office of National Parks, Buildings and Reservations 
of the Department of the Interior are carried out. The 
Petrified Forest is a natural range for these plains ayj. 
mals. At present about 38 antelope range immediately 
south of the monument and along the approach road, 
while another band of 30 ranges immediately southeast 
of the monument and still a third, numbering about 200, 
ranges to the west. With this nucleus in the vicinity of 
the monument, there is sufficient stock available for fur. 
ther development. 


STARCHED clothes wash more easily than unstarched 
clothes. Chemists have devised a machine that will tell 
how much dirt is left in a piece of cloth after washing, 
Exact measurements on washed cotton fabrics with vari- 
ous kinds of starch are described by Professor Lavw- 
rence E. Stout, of Washington University. Professor 
Stout’s measurements gave a scientific proof of the cor- 
rectness of the old saying that every woman knows, 
‘*Starched clothes wash easier.’’ 


CYSTINE, a sulfur-containing organic compound, is 
deficient in the fingernails of persons suffering from 
arthritis, often known as ‘‘rheumatism of the joints,”’ 
according to a paper by Dr. M. X. Sullivan and Dr. 
W. C. Hess, of Georgetown University. The two re- 
search men tried injecting colloidal sulfur into the 
blood-stream of six arthritis patients. They found that 
the cystine in their subjects’ fingernails returned to nor- 
mal, and at the same time the symptoms of arthritis 
abated. Drs. Sullivan and Hess are now working on the 
problem of the relation of certain microorganisms to ar- 
thritis. They state that the lowering of the cystine con- 
tent of body tissues implies the presence of injurious 
substances resulting from the activity of such microbes. 


Hyprocyanic acid, deadliest of all simple chemical 
compounds, is formed in the caps of two species of mush- 
room, it has been discovered by M. Mirande. The poison 
was found in the gills of a small mushroom belonging to 
the genus Marasmius; it is extractable in cold water 
from both fresh and dried material, though neither the 
spores nor the underground root-like threads of the mush- 
room contain it. The second hydrocyanic-acid yielding 
mushroom belongs to the genus Clitocybe; the poisonous 
night-shining American species known as the ‘‘jack-o”- 
lantern mushroom’? is also a member of this group. This 
mushroom, unlike the Marasmius species, gives up i‘ 
poison only when heated. 
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—— New Whittlesey House Looks 


Whittlesey House is a division of the McGraw-Hill Book Company, Ine. 


JUNGLE MEMORIES 


By Henry Hurp Russy, Emeritus 

Dean and Professor of Materia 

Medica, College of Pharmacy, Co- 

lumbia University. 388 pages, $3.50 
One of the most distinguished figures in 
modern medicine tells a vivid story of 
adventure and scientific exploration in 
the jungles of South America, almost 
fifty years ago. Dr. Rusby’s search for 
new medicinal plants, particularly coca, 
forms a valuable chapter in the history 
of medical botany. The adventures of 
an almost fantastic character and the 
keen observations of people and of 
nature make the book exceptionally en- 
tertaining. <A series of appendices give 
detailed information about coca and cin- 
chona, extended comment on alligators 
and tropical ants, and a discussion of the 
little-kown Acre and Parent-tin-tin In- 
dians. 


The Ape and the Child 


By W. N. KELLoGeG, Indiana University, 
and L. A. KELLoGG. 341 pages, $3.00 
A young chimpanzee was reared with a child 
in an attempt to discover the precise influence 
of the surroundings in infant and animal de- 
velopment. 


Rambling Through Science 
By A. L. DELEEUW. 320 pages, $2.50 


Familiar, non-technical talks, answering the 
intelligent reader’s questions on such varied 
topics of modern science as sound, light, rela- 
tivity, the fourth dimension, time space, matter, 
energy, ete. 


Religion Today—A Challenging Enigma 
Edited by ArtTHUR L. Swirt, Union 
Theological Seminary. 300 pages, $2.50 


Sixteen distinguished men offer a candid ap- 
praisal of religion today—what it is and what 
it does. 


PERSONS ONE and THREE 


By SHEPHERD Ivory FRANZ, Pro- 
fessor of Psychology, University of 
California at Los Angeles. 188 
pages, $2.00 
The case of ‘‘ Jack Poultney”’ is one of 
the most interesting instances of multi- 
ple personality encountered in modern 
times. Professor Franz tells the story 
as he observed it during two years of 
close study. In 1929, ‘‘Poultney’’ was 
picked up in a dazed condition by the 
Los Angeles police, with no recollection 
of his life sinee 1915. Later, his original 
personality suddenly reappeared, with 
vivid memories of his life up to 1914, 
but with subsequent years a blank. The 
process by which the two personalities 
were connected, and the appearance of 
a third personality, constitutes a fasci- 
nating record of special importance to 
psychologists. 


| Psychology at Work 


Edited by Paut S. ACHILLEs. 260 pages, 
$2.50 
A well-rounded picture of the practical uses to 
which psychology is being put. 


Race Psychology 
By THomAs R. GarTH, University of 
Denver. 260 pages, $2.50 
The first summary of all investigations, tests, 
and findings in this field since 1881. 


Emotions of Men 
By H. LuND, Temple Univer- 
sity. 348 pages, $2.50 
A study of human impulses and forces which 
drive man toward mischief or achievement. 


The Mental Defective 


By R. J. A. Berry and R. G. Gorpon, 
Stoke Park Colony, England. 225 pages, 
$2.50 
A lueid, non-technical discussion of the causes 
and social consequences of mental deficiency. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street, New York 


Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


X-RAYS IN MEDICINE 

THE vital part played by x-rays in guarding and im- 
proving the health of the people was described by 
Surgeon General Hugh S. Cumming, of the U. S. Public 
Health Service, at the opening meeting of the American 
Congress of Radiology in Chicago on September 25. 

‘*To no branch of medicine does the public health of 
the nation owe more than to radiology,’’ according to 
Dr. Cumming. ‘‘In fighting cancer and tuberculosis, in 
protecting industrial workers from the dangers to their 
lungs and health of certain industrial dusts, in giving 
accurate diagnoses of tumors of the brain, the x-rays 
have played a leading part. Upon radiology, perhaps, 
more than any other single science except surgery, we 
depend for aggressive and defensive measures against 
cancer. In connection with the fight on tuberculosis, I 
know of nothing more valuable than the diagnostic and 
prognostic means thus placed at the disposal of. the 
specialist. 

‘*In connection with the study of industrial diseases 
the Public Health Service has for several years investi- 
gated the kinds of dust in quarries, mines and grinding 
establishments. We have found that the best defense 
against ‘dusting’ the lungs and respiratory tracts of the 
workmen in such occupations to a point that is dangerous 
to their health is periodic examinations of them by the 
use of the x-ray. Thus we become able to exclude from 
such occupations those individuals who are most sus- 
ceptible to the dusting process. 

‘* Another contribution of the Public Health Service 
came about through the efforts of Dr. Liberson, a 
roentgenologist serving the three New York Marine Hos- 
pitals. Dr. Liberson was first to perfect a method for 
use in diagnosing tumors of the brain and since his find- 
ings 248 operations for encephalography have been per- 
formed in these hospitals without a single mortality.’’ 

Dr. Cumming paid tribute to the pioneers in radiology 
who often suffered and died in their efforts to give man- 
kind the benefits of x-rays and radium. ‘‘An ardent 
group of devoted workers have in slightly over thirty 
years developed a toy into a machine, wonderful in con- 
struction, precise in operation, awe inspiring in its ef- 
fects,’’ he said. ‘‘The x-ray embodies the accumulated 
ideas, the best thought, fearless enterprise and untiring 
devotion of a large number of physicians, technicians 
and other scientific men and women. In this great Ameri- 
can congress are the men who have raised this wonder 
child from infancy to helpful manhood. In a single 
generation we have seen this miracle develop before our 
eyes.’’ 

Dr. Cumming also pointed out that the U. 8. Bureau of 
Standards played an important part in bringing about 
an international standardization of therapeutic ‘‘dosage’’ 
of x-rays, and that the bureau, represented at the con- 
gress by Dr. Lauriston 8. Taylor, head of its x-ray lab- 
oratories, has rendered valuable service to manufacturers 
in standardizing x-ray equipment. 


BIRTHMARKS TREATED BY RADIUM 

MOLES, birthmarks and similar masses which are known 
to physicians under the name of nevi may for the moy 
part be safely and permanently removed by radiyy 
treatment, it appears from the experience of Dr. Willian 
S. Newcomet, Philadelphia radiologist. Dr. Newcomg 
reported to the American Congress of Radiology the ». 
sults he had obtained in treating such cases during th 
last fifteen years. 

‘‘There is a well-grounded idea existing among th 
laity that to treat a nevus is to invite malignancy,”’ saij 
Dr. Newcomet. ‘‘ Yet it is a well-established fact tha 
many cases of malignancy start from nevi. Unforty. 
nately, even with the publicity that has been given to this 
subject, there still remains, among a certain class, a con: 
stant fear that it is dangerous to remove nevi.’’ 

Dr. Newcomet prefers radium to x-rays for treating 
these cases on account of the susceptibility of the sur. 
rounding parts of the body and also because it is easier 
to confine the effects of radium to a more limited area, 
In fact, he stated that these marks should always be ir. 
radiated with radium, never with x-rays. Occasionally 
the radium treatment must be followed by surgery 1 
remove sears in the case of very large marks. 
when the patient has been treated in childhood, some 
slight deformity has resulted in adult life from lack of 
development of the affected part or because some of the 
natural tissues were replaced by the tumor mass. Thes 
cases are comparatively rare. 

In the majority of cases results of treatment were very 
satisfactory. The marks or tumor masses had disap: 
peared; the site was practically normal and without scar. 
No other method could accomplish so much and, while 
the treatment is not so rapid as some other method, the 
results are better. 

These lesions are not dangerous to life, therefore there 
is no justification for the employment of any dangerous 
procedure. In conclusion the fact is stressed that in all 
eases the mild application of radium may bring about 4 
diminution of the tumor mass and it should always be 
used previous to operation. Even in severe cases the 
reduction of the tumor mass will materially reduce the 
operative risk. 


MILD ATTACK OF ENCEPHALITIS 
Copyright, 1933, by Science Service 


THE first case of encephalitis in one of the investi: 
gators fighting the epidemic in St. Louis appears to have 
been suffered by Dr. J. P. Leake, U. S. Public Health 
Service officer in charge of the investigations. 

This attack was not incurred as a result of the exper 
ment in which three of the scientists submitted to bites 
from mosquitoes that had previously fed on encephalitis 
patients. It is too early for results from this exper 
ment, planned to determine whether mosquitoes do carr 
the disease, as has been suspected from the fact that 
transmit a similar disease of horses. 
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pr. Leake himself pooh-poohs the idea that he had an 
attack, but his associates are convinced that he did. The 
attack occurred early this month while he was on his 
way to Washington from St. Louis, to report on the 
situation to Surgeon General Hugh S. Cumming. The 
attack was very mild, lasting about one day. 

There have been many such attacks during this present 
epidemic. In fact, the men investigating the outbreak 
believe that there have been hundreds of such cases that 
have not been reported, simply because they were so mild 
that the sufferer did not realize himself that he had any- 
thing serious ailing him and failed to consult a physi- 
cian, In these cases, the attack consists of intense head- 
ache, nausea and vomiting. The patient feels very ill for 
several hours, but by the end of a day has recovered. 

This very mild type of case, among other things, has 
convinced the investigators that the disease which has 
been epidemic in St. Louis is not typical encephalitis as 
previously known, and they are now calling it encephalitis 
B. Further indication that this is a new form of the 
disease is seen in the fact that there are absolutely no 
after-effects, which have been a serious feature of ordi- 
nary encephalitis. The patients who do not die in this 
epidemic recover entirely. 

The names of the scientists who volunteered for en- 
cephalitis-infeeted mosquito bites have been withheld by 
the U. S. Public Health Service. This sort of service is 
considered merely part of the day’s work by officers of 
the service. 

Meanwhile encouraging results are being obtained from 
the efforts to establish the disease in monkeys. If this 
ean be done the need for human guinea-pigs will have 
been eliminated. Symptoms of the disease are now ap- 
pearing in the second group of monkeys, inoculated with 
material from a group that developed the disease after 
inoculation from encephalitis patients. 


PENETRATION OF COSMIC RAYS 


Cosmic rays from celestial space that are four times 
as penetrating as those known before have been shown 
to exist. They can plow through half a mile of water 
without being completely absorbed. 

Professor W. Kolhérster, working in the cosmic ray 
laboratory of the Magnetic Meteorological Observatory 
in Potsdam, and at great depths below the earth in the 
salt mines at Strassfurt, has obtained evidence for these 
ultra-penetrating rays. Bombs filled with gas at high 
pressures served as the cosmic ray meters. Half a mile 
of water or its equivalent thickness of earth was neces- 
sary to cut out these high frequency rays, Professor 
Kolhérster reports in a communication in a recent issue 
of Nature. 

Besides their great penetrating abilities these new rays 
have the property of maintaining the enormous negative 
electric charge of the earth which has been puzzling 
scientists for many years. The earth is charged with 
negative electricity to a voltage so high that it fairly 
bristles with the charge. The Department of Terrestrial 
Magnetism states that in order to maintain this charge 
a positive electric current of 1,500 amperes must be flow- 
ing continuously away from the earth. Something must 
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maintain this negative charge and Professor Kolhorster 
believes that the new hard cosmic rays can do this. 

American physicists, principally at the California In- 
stitute of Technology and at the Bartol Research Foun- 
dation, have found that the most penetrating cosmic rays 
yet observed here could not serve to keep the earth nega- 
tively charged, but would tend to discharge it. Experi- 
ments at Mexico City have shown definitely that the 
previously known cosmic rays were made up of both posi- 
tively and negatively charged particles but that there 
were more positive than negative particles. These would 
dissipate the earth’s negative charge. 


NEUTRONS MADE BY HIGH VOLTAGE 

ARTIFICIALLY produced neutrons, made in the Norman 
Bridge Laboratory of Physics by the use of high voltage 
rather than radium, may prove to be more effective in 
splitting the hearts of atoms than anything previously 
known. 

In the brief time that neutrons have been known, they 
have proved particularly useful for atom smashing. It 
does not seem to matter how much energy they have. 
They slip into atomic hearts or nuclei and make trouble 
that gives physicists important information on the com- 
position of matter. Neutrons are released from atomic 
hearts by artificially speeded helium ions corresponding 
to radium-emitted alpha particles but with lower energy. 

Several months ago H. R. Crane, a graduate student, 
Dr. C. C. Lauritsen and Dr. A. Soltan, an international 
research fellow from Poland, working with the large 
x-ray tube at the California Institute of Technology, 
found that artificially speeded helium hearts could be 
used in producing neutrons. At that time they did not 
formally publish their results as they desired to perform 
checking experiments. A report has now been made to 
The Physical Review. 

Helium atom hearts are speeded with a potential of a 
million volts, the limit of the present tube. These slow 
helium ions are ten thousand times less efficient than 
alpha particles in producing neutrons. They are, how- 
ever, so much more numerous in the electrical apparatus 
that more neutrons can be produced in this way than 
from any radium source at present available anywhere. 
In fact, slow neutrons such as those artificially induced 
by the Pasadena experimenters can not be obtained in 
appreciable numbers from any radioactive source. 


INFLATION AND DEFLATION OF THE 
UNIVERSE 

THE universe is periodically expanding and contracting 
and we are living at a time when an expanding period 
is nearly finished and a contracting period is about to 
begin. This is an alternative theory of the expanding 
universe pointed out by Dr. Janet H. Clark, associate pro- 
fessor in physiology in the School of Hygiene and Public 
Health of the Johns Hopkins University, in a communi- 
cation to Nature. 

Dr. Clark bases her argument on the fact that the 
nebulae furthest removed from the earth appear to be 
receding at the greatest rate and the five nearest neigh- 
bors are not receding but are approaching the earth. 
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The farthest nebulae, so far removed that it takes 
150,000,000 years for their light to reach the earth, ap- 
pear to be speeding away from us at the enormous rate 
of about 15,000 miles per second. That is what they 
were doing in the dim past when the light signals now 
received by astronomers were sent out by them. What 
they are doing now is a mystery that will not be solved 
for another 150,000,000 years. The nebulae that are 
only 3,000,000 light years away have a more modern his- 
tory. They are only receding at about 350° miles per 
second. 

This variable recession of the outermost nebulae and 
the approach of the five nearest neighbors of the earth 
suggested to Dr. Clark that the universe is periodically 
expanding and contracting. Because astronomers can 
not ‘‘see’’ all the parts at the same time they can not 
determine the speed of the various parts at any one in- 
stant. It may be that only time and many millions of 
years of observations on the nebular velocities will solve 
this problem and settle this theory. 

Astronomers compute the velocity of the stars from 
color pictures or spectra of their emitted hght. If the 
spectral lines are shifted to the red the star is moving 
away from the observer and the amount of this shift is 
a direct measure of the velocity of recession. Since the 
majority of the nebulae exhibit this ‘‘red shift’’ the 
theory of the expanding universe was propounded. 

Sir Arthur S. Eddington, professor of astronomy at 
the University of Cambridge, England, comments on 
Dr, Clark’s theory in another communication to Nature. 
He welcomes an alternative theory of the expansion of 
the universe and adds some criticisms of the new theory. 


ITEMS 
TAKING advantage of the fact that dismantled war- 
ships can be obtained for practically nothing, M. Georges 
Claude, well-known French chemist and inventor, has de- 
cided to try at his own expense a new and unusual 
method of obtaining power to run an ice-making plant, 
using for the purpose the temperature difference be- 
tween surface and deep sea-water. Using the Claude- 
Roucherot process, which was given a trial some years 
ago in Cuba, it should be possible to utilize economically 
a temperature difference of only 10 degrees Centigrade. 
A 10,000-ten ship, the Tunisie, is now being recondi- 
tioned at Dunkerque, and transformed into a floating 
ice-manufacturing plant. It is expected that the work 

will be completed in ten months. 


DEATHS are now recorded for the first time in the 
whole United States. With the admission of the State 
of Texas to the U. 8. death registration area, just an- 
nounced by Secretary of Commerce Roper, the Census 
Bureau is able for the first time to compute reliably the 
death rate for the entire nation. The cause of every 
death in the United States will now be a matter of rec- 
ord, as will also the age, sex, occupation and nativity 
of the dead person. When the Census Bureau first began 
to gather vital statistics for the nation, in 1902, only 
ten states and the District of Columbia were included 
in the death registration area. Gradually other states 
have been added. But six states have been admitted only 
in the last six years. Texas is still not included in the 
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area of registration of births. It is hoped that this will 
be attained during the coming month, however, thus 
making Uncle Sam’s vital statistics 100 per cent, egy, 
plete so far as area is concerned. 


THE bite of a little red simulid fly has brought bling. 
ness to some 45,000 Indians in Chiapas and 5,000 jy 
Oaxaca, according to the Mexican Health Departmey; 
The life history of the’ parasite which the fly deposits . 
the blood of man is now known, but no good remedy 
combat it has been worked out. Because the Oaxac, 
region is small, Health Department brigades have chosey 
it as a field of experiment. The larvae of the flies ay 
found among dead leaves along creek and river banks 
and by cleaning these and burning the débris som 
impression has been made on the blindness epidemi,. 
Tumors appear on the heads of those affected, and the 
are being operated on by the wholesale by the sanitary 
brigades. This eventually cures the individual if the 
disease has not gone too far. The tumors are filled wit) 
long, thin, coiling organisms that can be seen by the 
microscope. Being phototropic, or light-loving, thes 
make their way to the eye. Indians with affected eye 
are almost blind in the sun, but see better at night. 


ULTRA-VIOLET light is being used in Winnipeg, Mani. 
toba, to detect ringworm carriers in the eat population. 
If Kitty or Tom is carrying the disease, the infected 
hairs will emit a brilliant greenish light when ultra-violet 
rays filtered through Wood’s glass strike them. The 
test will disclose the presence of the fungus that causes 
the disease, even in apparently healthy cats. The in- 
portance of determining such carriers is illustrated by 
a case reported to the Canadian Medical Association by 
Drs. A. M. Davidson and P. H. Gregory, of the Uni- 
versity of Manitoba. A little boy developed ringworm 
about three weeks after being given an apparently 
healthy kitten for a pet. The ultra-violet light test 
showed the kitten to be infected, although other tests 
had failed to do so. Microscopie examination of the 
fluorescent hairs confirmed the presence of the fungus. 
Drs. Davidson and Gregory believe it very probable that 
the boy was infected by the kitten. Since similar cases 
may frequently occur, they suggest using the ultra-violet 
light test on kittens before giving them to children as 
pets, in order to prevent the disease in the young 
masters. 


ScrEw worm flies, long a major cattle pest in south- 
western states, have staged a severe outbreak in Florida 
and Georgia, which has caused a good deal of alarm 
among cattle raisers in the Southeast. Entomologists of 
the U. 8. Department of Agriculture, however, do not 
feel that this invasion is permanent. They credit it to 
the abnormal weather in that section during the present 
summer. The screw worm fly normally lays its eggs in 
the carcasses of dead animals or slaughter-house offal, 
but when these are not available in sufficient numbers it 
will deposit them in the bodies of living cattle, taking 
advantage of new brand marks, chance wounds, or tick 
and insect bite punctures. The larvae or ‘‘worms’’ it- 
vade the tissues, causing much discomfort and pain, and 
sometimes death. 
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They would have been 
better Geologists 


Says A. C. VEATCH: 


‘‘To the mass of students, both 
young and old, a knowledge of 
geology has value only as it forms 
part of a broad cultural back- 
ground. Dr. Snider’s work 
[EARTH HISTORY] is unique 
in meeting this requirement, and 
since this is true it seems to me 
also better as an introduction to 
geology for those who intend to 
specialize in any one of its many 
aspects than the courses generally 
given. My view in this last par- 
ticular is based on experience 
with many assistants, trained in 
geology in many different colleges 
and universities, who, it seemed 
to me, would have been better 
geologists if they had had a 
broader initial background than 
that apparently afforded by the 
courses they had received.’’ 
A. C. Veatch, internationally known geologist is one of 


over 100 geologists, teachers of geology, and book critics 
who have commented favorably upon 


EARTH 


HISTORY 


By 


LUTHER C. SNIDER, Ph.D. 
Consulting Geologist 


Royal 8vo, 675 pp. Illus. $4.50 


THE CENTURY EARTH SCIENCE SERIES 


D. APPLETON—CENTURY COMPANY 
35 West 32nd Street, New York, N. Y. 
2126 Prairie Avenue, Chicago, Ill. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


DEUTONS CREATING NEUTRONS AS CAUSE 
OF ATOMIC DISINTEGRATION 
Two particles recently discovered by science, the neu- 
tron and the deuton, promise to play an important réle in 
atomic disintegration as the result of experiments just 
made at the California Institute of Technology, Pasa- 
dena, California. 


Radium has been definitely superseded as the most | 


effective generator of neutrons, those neutral particles 
which, since the discovery of their existence two years 
ago, have assumed an increasingly important place in 
experimental physics. Two weeks ago H. R. Crane, a 
graduate student, Dr. C. C. Lauritsen, and Dr. A. Soltan, 
an international research fellow from Poland, using the 
large million-volt x-ray tube developed by Dr. Lauritsen, 
showed that the hearts of helium atoms or helium ions 
could be speeded up sufficiently to knock neutrons out of 
beryllium atoms. In this way they produced twice as 
many neutrons as any radioactive source ever did. 

Now they have tried deutons, the hearts of the double 
weight hydrogen atoms, as the projectiles flung by high 
voltage at various substances. They were astonished to 
find that deutons used instead of helium hearts release 
from beryllium five hundred times as many neutrons as 
ever before obtained. 

Deuton is the name given to the nucleus of the hydro- 
gen isotope of mass two. The heavy weight water was 
sent to Pasadena by Professor G. N. Lewis, of the Uni- 
versity of California, to see whether the Pasadena work- 
ers could cause their deutons to shatter themselves against 
heavy atoms. They do not. But when propelled against 
the light beryllium atom they penetrate the nucleus and 
apparently turn it into boron. In its exuberance the newly 
born boron nucleus kicks out a neutron with ten million 
volts energy. Elated over their results, the physicists 
tried the deutons on lithium. It yielded neutrons even 
more copiously than beryllium. Helium is the by-prod- 
uct in this case. 

With such powerful means of producing neutrons of 
varying energy it will be easy to disintegrate atoms in 
relatively large numbers. The neutron is the ideal tool 
for this purpose. It insinuates itself into any nucleus 
with great ease and then splits it open. The contriving 
physicist watches this process and gains knowledge 
therefrom. 


NO PROOF THAT MOSQUITOES TRANSMIT 
SLEEPING SICKNESS 


ENCEPHALITIS, popularly known as sleeping sickness, 
probably is not transmitted by mosquitoes or other in- 
sects, in the opinion of Surgeon-General Hugh S. Cum- 
ming, of the U. S. Public Health Service. ‘‘The disease 
is more likely transmitted in some other way, probably 
in the same way that influenza and infantile paralysis 
are conveyed from person to person,’’ said Dr. Cumming 
upon his return to Washington from his second visit to 
St. Louis, center of the encephalitis epidemic. 


So far, none of the U.S. Public Health Service officers, 
who let themselves be bitten by mosquitoes that had feq 
on encephalitis patients, have developed the disease. [; 
is now ten days since the experiment was started, and 
sufficient time has elapsed for the disease to show itself 
in these men. However, while the mosquito transmissioy 
theory has not yet been proved, it has also not yet been 
entirely disproved. 

Mosquitoes were suspected in the St. Louis epidemic 
partly because of work done by U. 8. Army officers indi- 
cating that mosquitoes transmitted a similar disease jy 
horses and partly because of the peculiar geographical 
situation in St. Louis, Dr. Cumming explained. The city 
has not enlarged its boundary line for over a generation, 
As a result there is a large population living in many 
small communities in St. Louis County which are not 
legally part of the city. 

The communities have no organized system of sewage 
disposal, each community dumping its sewage into the 
many small rivers that drain the area. During the past 
summer there was a drought, with the result that the 
rivers were half dried up and mosquitoes bred in unusv- 
ally large numbers and there was a great deal of malaria, 
The combination of greatly increased numbers of mos- 
quitoes with the fact that there were more cases of en- 
cephalitis in the county than the city suggested that mos- 
quitoes might be responsible for the outbreak. 

Real progress in the fight against the disease can be 
made if attempts to isolate the causative virus are suc- 
cessful, according to Dr. Cumming. This would enable 
the investigators to find out more about how the virus 
grows and, possibly, how it is transmitted. Experiments 
along this line with monkeys are encouraging. Although 
the virus itself has not yet been isolated, there are indi- 
cations that the disease has been transmitted to the ani- 
mals, which is the first step. 


THE PLAGUE OUTBREAK IN MANCHURIA 
Copyright, 1933, by Science Service 

THE present outbreak of plague reported from Man- 
churia was foreseen by Dr. Wu Lien-teh, director of the 
Chinese National Quarantine Service. This is the im- 
pression gained by trained quarantine workers in this 
country from reading Dr. Wu’s latest annual report, 
published in the spring of the current year. 

In his official document, Dr. Wu, who has an interna- 
tional reputation in connection with plague prevention 
work, deprecates the emasculation of the Manchurian 
Plague Prevention Service as a result of the Japanese 
military occupation of the northern provinces. 

According to latest consular report received by the 
U. S. Public Health Service from Tsien-tsien, bubonic 
plague is raging in the Taonan and Nungan districts, 
while the Tunchowliao district is suffering a visitation 
of pneumonic plague, the most dangerous form of the 
disease. 

Dr. Wu was director of the Manchurian Plague Ser- 
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yjce Which was established after the terrible epidemic 
of pneumonic plague in Manchuria and North China in 
1910 and 1911. This epidemic took a toll of 60,000 lives 
and the monetary loss was estimated at $100,000,000. 

In 1920-21, pneumonie plague again was epidemic in 
Manchuria, having entered China from its haunts in 
Transbaikalia. By this time the Plague Prevention Hos- 
pital and Institute were operating at Harbin and were 
the means of checking the epidemic at that point and 
preventing its further spread, in Dr. Wu’s opinion. 

However, since the Japanese occupation, the activities 
at Harbin of the Plague Prevention Service have been 
‘practically strangled,’’ and the Plague Prevention Hos- 
pital is in charge of only a junior officer. The inference 
is, plainly, that the present plague outbreak is a direct 
result. Meanwhile, the activities of the Plague Preven- 
tion Service have been resumed at Shanghai for the ter- 
ritory within the Wall of China. 

Health officials hesitate to forecast how far the present 
outbreak will spread. Plague is a winter disease in 


| Manchuria. The fact that it has become epidemic this 


early in the year suggests that it will be wide-spread. 
Until it reaches the seaports, Darien in particular, no con- 
cern need be felt over likelihood of its spread to the 
Philippines or continental United States. Quarantine offi- 
cers in Washington are sure that the Japanese will lose 
no time in fighting the epidemic if it reaches the occu- 
pied territory. So far it has always been north and west 
of Manchukuo. 

In contrast to the Chinese situation, plague seems to 
be on the decline in other parts of the world. The Health 
Section of the League of Nations reports that during 
the last twe years plague has disappeared from Algeria, 
Tunis, Tripolitania and Nigeria. There has been a 
marked decline in Egypt and East Africa, and in Senegal 
it is limited to Dakar. On the other hand, the disease 
has invaded fresh territory in South-West Africa and 
Angola and has increased in Madagascar. 

Plague has been very rare in Europe. No cases of 
human plague have been reported in Central and North 
America during the past two years. In South America 
the disease is on the decline in Ecuador and Peru, but 
fresh small foci have appeared in Bolivia and Argentina. 
In Iraq the disease has been localized in Bagdad. There 
las been a very noticeable decrease in northern India 


s and limitation of plague to a principal focus situated in 


the west of the Deecan. In the Netherlands East Indies 
the disease has spread to the mountainous area in the 
west, but declined in the center and east. In China, re- 
ports previous to the present outbreak showed revivals 
of endemie foci on the borders of Inner Mongolia. 


RUBBER MEMBRANE FOR THE TELEPHONE 

A NEW rubber compound which will withstand moisture 
for many years under the most adverse weather condi- 
tions has been developed by research chemists working 
in the Bell Telephone Laboratories. The rubber is to 
be used to prevent the ready ‘entrance of moisture into 
telephone transmitters installed in exposed locations and 
will improve reception in markets, taxi stations, police 
boxes and harbor craft. 
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To keep moisture away from the thin aluminum dia- 
phragm of the transmitter, a rubber membrane is inter- 
posed between the diaphragm and the mouthpiece. Such 
a membrane must be extremely thin and supple and it 
has been found can not be thicker than about three thou- 
sandths of an inch. Rubber as thin as this has been com- 
mercially used for a long time, but its life at best has 
been from one to two years. The new rubber compound, 
tests have shown, does not deteriorate when placed for 
varying periods of time in a vessel of pure oxygen at a 
pressure of 300 pounds per square inch and a tempera- 
ture of 158 degrees Fahrenheit. 

When subjected to this test, poorly compounded rub- 
ber usually loses shape and deteriorates in less than one 
day. 

Following the development of the rubber, engineers 
were called to invent a contrivance to mold the compound 
in the necessary thinness and shape. A highly polished 
steel mold is now used. The mold is shaped to the di- 
mensions of the desired part, with allowance for the 
slight contraction which takes place in soft rubber when 
it cools to room temperature. A quantity of the plastic 
compound is inserted in the mold cavity, which is sub- 
jected to a pressure of several tons per square inch by a 
hydraulic press. Steam at 20 pounds per square inch is 
circulated about the mold. Under the pressure and heat 
the compound takes shape and becomes ready for 
assembly. 

Used along with waterproof cord, the new compound 
has been installed and found successful aboard the 
U. S. S. Lexington and Saratoga in withstanding the ef- 
fects of salt water. 


THE PEKING MAN’S BRAIN 
Copyright, 1933, by Science Service 


PEKING man had a brain distinctly human in type, 
showing a notable advance in development over the brain 
of Pithecanthropus, the Java man discovered over forty 
years ago by Dr. Eugene Dubois. But the one brain 
cast it has been possible to make thus far indicates that 
the first-found Peking skull belonged to a young man 
with a small head. | 

‘*The adolescent Sinanthropus is a human male, be- 
longing to the Neanderthal group of mankind, the species 
Homo neandertalensis, maybe an interesting new race, 
with individually imperfectly developed and hence ab- 
normally small brain,’’ according to Dr. Dubois. 

Dr. Dubois presented his conclusions to the Royal 
Academy of Sciences in Amsterdam, after he had made 
a long and careful comparative study of brain casts made 
in the Peking man and Java man skulls. 

The total volume of the brain cast received by Dr. 
Dubois from Dr. Davidson Black, first student and de- 
seriber of Peking man, was 918 cubic certimeters. This 
is approximately the same size as the bruin cast of Java 
man. 

In shape and anatomical development, the Peking 
man’s brain cast resembled the Neanderthaler ’s—and even 
modern man’s—much more than it did the brain cast of 
Java man. Most notable was the relatively high-arched 
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front portion, as compared with the almost flat-fronted 
brain of the Java man. This arching of the front part 
of the brain is considered one of the most distinctly 
human characters found in brain architecture, 

This presented a poser: here was a brain almost as 
small as that of the very primitive Java man, but show- 
ing the same basic form as that of advanced human 
species. But Dr. Dubois points out that the brains of 
modern ‘‘microcephals’’ show exactly the same pecu- 
liarity: they are subnormal in size but quite normal in 
general shape and structure. Hence he suggests that this 
particular individual Peking man was an ancient ‘‘ micro- 
cephal.’’ He found further support for his opinion in 
certain peculiarities in the bones of the skull itself, 
which have their counterparts in the skulls of modern 
‘“microcephals, 

The skull which yielded this interesting brain cast was 
that of a young male individual, perhaps fifteen or six- 
teen years old. It was most nearly whole when found, 
so that it was possible to prepare the cast with relatively 
little loss of time. 

The second Peking man skull, which appears to be 
that of a woman, was broken into many fragments, so 
that before a cast can be made in its brain-cavity it will 
be necessary to piece it together—a tedious and time- 
consuming task. It may be several years before the sec- 
ond brain cast will be ready for study. 

The development of the speech-center area of Peking 
man’s brain led both Dr. Dubois and Dr. Black to the 
conclusion that this race was capable of articulate speech. 
Remains in the cave where the skulls were found indicate 
that Peking man knew the use of fire and that he could 
make at least crude implements of stone. 


INDIVIDUAL OCCUPATIONAL ABILITIES 


THE analysis of individual occupational abilities 
through a testing service was urged as an important 
part of any program for the new federal-state employ- 
ment service being created under the Wagner-Peyser Act, 
in a report just issued by the Employment Stabilization 
Research Institute of the University of Minnesota. The 
report was prepared by Drs. John G. Darley, Donald G. 
Paterson and I. Emerick Peterson. 

The proposed testing division in the public employ- 
ment service can easily become the center of occupational 
analysis and guidance for the community, it was pointed 
out in the report. It can become the focal point for 
individuals who need guideposts to economic stability 
and occupational adjustment. 

‘*The past few years have shown the bewildering lack 
of such guideposts,’’ the report went on. ‘‘The two 
years of the Minnesota project, out of which the testing 
division has grown, have proved that individuals need to 
be directed to economic stability through occupational 
analysis and individual planning. 

‘‘Unemployment is a sore spot in the social economic 
order that harbors it; but in all probabilities, unemploy- 
ment in greater or lesser degree will characterize the in- 
dustrial system of this country for many years to come.’’ 

A program of individual analysis and planning will 
not eliminate unemployment. Nevertheless, it does hold 
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out hope for a better utilization of existing knowledge 
of human engineering in preventing unnecessary hung, 
waste. 

‘‘The Occupational Testing Division as an integra] 
unit in the new type of public employment office, yj) 
approach the goal of a healthy occupational systen, 
through a study of the individual’s adjustments to {j, 
problem confronting him in economic competition, ], 
the evolution of this work, traditional notions of yoes. 
tional fitness will give way to an understanding of th, 
measurable, human capacities and interests that unde. 
lie job success. Aimless job hunting will tend to disap. 
pear in the face of occupational analysis and guidane 
and centralized clearance of employment opportunities,” 


ITEMS 


ELECTRICITY was used to treat disease as early as th 
third century before Christ, Dr. Leo Pariseau, radiologis 
of Montreal, told members of the American Congress 
Radiology meeting in Chicago on September 25. | 
traced the history of the therapeutic use of electricity 
from this early time down to the Century of Progres 
through statements in 100 famous old books from }is 
own collection. First mention of this use of electricity 
was found in Aristotle’s ‘‘De Natura.’’ The electricity 
came from the torpedo fish whose live body was said « 
possess qualities of healing pain. From Aristotle dom 
to the sixteenth century various writers told of the sam 
fish, identified as the ‘‘electric ray.’’ The word ele. 
tricity, however, was not used until William Gilber, 
physician to Queen Elizabeth, coined it. 


CANCEROUS diseases are now being fought with con 
tinuous low-voltage doses of x-rays over the entire body 
as well as with 700,000 volt dosages for short periods 
The comparatively new method of continuous irradiation 
was reported by Drs. Lloyd F. Craver and William 
MacComb, of Memorial Hospital, to the Congress of 
Radiology. Patients being treated by this new methoi, 
called the Heublein method because it was first put into 
operation at Memorial Hospital by the late Arthur ¢. 
Heublein, lie in one of four beds in a specially con 
structed ward. For as long as 20 hours out of every 24, 
x-rays are sent into their bodies from a low voltage ms: 
chine near the ceiling of the room. This is continuel 
for a period varying from several days to three weeks. 


‘*Very high-voltage x-rays will prove to be of grea 
value in cancer therapy,’’ stated Dr. G. Failla, of Ne 
York City, at the meeting of the American Congress 0 
Radiology. Dr. Failla described recent tests made # 
Memorial Hospital which showed that 700,000 volt x-rays 
are superior to 200,000 volt x-rays in treating intern 
cancer, and that radium is still better. Because of tl 
expense, the full value of radium, however, can not & 
realized in practise. A method of expressing radiul 
dosage in roentgens, the international unit of x-radiatiol 
was also reported by Dr. Failla. The dose just larg 
enough to produce reddening of the skin with a larg 
beam of gamma rays from radium is 1,500 roentgens ® 
compared to 540 roentgens required to produce the sal 
degree of reddening with filtered 200,000 volt x-rays. 
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SCIENCE—ADVERTISEMENTS 


MODERN pH and 
CHLORINE CONTROL 


This handbook contains both simple and tech- 
nical discussions of the meaning of pH control, 
its application to a number of industrial processes, 
and complete descriptions of our Slide Compar- 
ators, the most simple, practical and accurate 
equipment on the market for control of pH, 
chlorine, phosphate and for water analysis. 


A copy will gladly be sent free on request. 


W. A. TAYLOR & CO., Inc. 


872 Linden Ave. Baltimore, Md., U. S. A. 


APPARATUS and REAGENTS 


FOR LABORATORIES OF 
CHEMISTRY and BIOLOGY 


Our new 1,044-page catalogue illustrates and de- 
scribes 11,814 Apparatus items and lists 2,762 
Reagent items, all controlled in quality, currently 
priced and stocked for immediate shipment. 


In f= gre catalogue, please state professional connec- 
tion with organized laboratory work. 


ARTHUR H. THOMAS Co. 


WEST WASHINGTON SQUARE 
PHILADELPHIA, A. 
Cable Address, BALANCE, Philadelphia 


ANNOUNCING! 


New York Stock 


ORIGINAL 


GRUEBLER-HOLLBORN 


STAINS and PREPARATIONS 


(Dr. K. Hollborn & Son, Leipzig) 


including 


for Blood Work 


May we send you a list? 


Pfaltz & Bauer, Inc. 


New York City 


300 Pearl Street, 


GIEMSA STAIN 


New Books in 
Descriptive Geometry 


CHERRY 


Descriptive Geometry: An Introduction 
to Engineering Graphics 
Engineering Science Series 


THIS BOOK is the outcome of many years of engi- 
neering practice and observation and over ten years 
of classroom experience. It presents, within the 
limits of a one-semester program, those proposi- 
tions which the author considers of greatest use- 
fulness and importance to engineers, developing a 
systematic core of fundamental theory and com- 
bining and synthesizing the more advanced theory 
into a few outstanding propositions for practical 
engineering application. The viewpoint of the 
average student has been kept constantly in mind. 
Many problems, both with abstract geometrical 
data and concrete engineering form have been in- 
cluded. 

The author is F. H. Cherry, of the College of Engi- 
neering, University of California at Berkeley 


127 pp., 8vo, $2.00 


ROEVER 


The Mongean Methed of Descriptive 
Geometry 
A Series of Mathematical Texts 


THIS UNUSUAL work presents the subject of de- 
seriptive geometry from a modern mathematical 
point of view. It is the only treatment from this 
point of view available in the English language. 
Inspired by the work of Professor Gino Loria, of 
the University of Geneva, the greatest living au- 
thority on the subject, it is an adaptation of his 
ideas to American needs. 

Professor Roever classifies the problems of space 
into three groups: Projective, Perpendicular, and 
Metrical, then sets up a correspondence between 
space and the plane by the Mongean Method of 
Double Orthographic Projection. After this graph- 
ical solution of the problems of the geometry of 
space, a correspondence between space and the 
plane is established by other methods. 


The author is William H. Roever, Professor of 
Mathematics, Washington University. This book 
was edited by E. R. Hedrick. 


151 pp., 12mo, $3.00 


The Macmillan Company 
60 Fifth Avenue 


New York, N. Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


BACTERIOPHAGE SAID TO ACT BY PRO- 
DUCING ANTITOXINS 


Copyright, 1933, by Science Service 


BACTERIOPHAGE, popularly known as the ‘‘ germ-eater,’’ 
cures disease not by ‘‘eating’’ or dissolving the causa- 
tive bacteria but by producing antitoxins in the body. 
The famous bacteria-dissolving power is merely a side- 
issue, apparently of no importance in curing or prevent- 
ing disease, as has long been suspected by some investi- 
gators. 

This explanation of how the potent but mysterious 
phage acts to cure or to prevent disease was given by 
Dr. N. W. Larkum, of the Michigan Department of 
Health, at the Indianapolis meeting of the American 
Public Health Association. Dr. Larkum reported studies 
supporting this theory. 

When Dr. F. d’Herelle, formerly of the Pasteur In- 
stitute and Yale University, announced his discovery of 
bacteriophage, it gave rise to great hopes that here at 
last was a way to wipe out disease. All that would be 
necessary to stop an epidemic of cholera, for instance, 
would be to pour a tube of the proper bacteriophage into 
the drinking water supply. These hopes were not en- 
tirely fulfilled, but results were sufficiently good to en- 
courage a number of physicians in continuing to use the 
phage and to investigate its mode of action. Among 
them has been Dr. Larkum. 

If it is true, as he now strongly suspects, that all 
bacteriophages are capable of producing antitoxins, sci- 
entists now have the means to fight specifically most, if 
not all, known diseases caused by bacteria. This may 
be done from the preventive standpoint, by immunizing 
well persons with bacteriophage; or sick persons may be 
treated by injecting serums prepared by immunizing 
animals with bacteriophage. 

Dr. Larkum pointed out that in most, if not all, infec- 
tious diseases, the serious illness is caused not by the 
bacteria themselves but by the toxins or poisons they 
produce in the body. Bacterial or infectious diseases 


have only been successfully treated when soluble toxins _ 


could be obtained from the organisms causing the disease 
and antitoxins developed. 

For example, success in the treatment of diphtheria 
followed the development of diphtheria antitoxin. Pre- 
vention of this disease now is possible by injecting sub- 
stances known as toxin-antitoxin or toxoid. These stimu- 
late the body to produce enough antitoxin of its own to 
neutralize the poison from any diphtheria germs that in- 
vade it. 

The effect of bacteriophage when used to treat disease 
suggested that this was also the way it acted. When 
typhoid bacteriophage was injected into typhoid fever 
patients, it was particularly noticed that the symptoms 
of poisoning subsided. The bacteria did not disappear 
any sooner than usual, but the patients were not sick. 

Earlier investigators, among them Dr. d’Herelle, con- 
sidered this possibility but their studies led them to 
believe that bacteriophage did not produce antitoxin. 


Dr. Larkum and his associate, Ruth Corpron, however, 
conducted experiments with exactly opposite results. 
Their work showed that bacteriophage is not a toxin, jg 
not itself an antitoxin, but produces or stimulates the 
production of antitoxin in the body. 


RABBIT TICK AND ROCKY MOUNTAIN 
SPOTTED FEVER 

A RABBIT tick with the impressive name of Haemaphy. 
salis leporis-palustris may be the mysterious agent that 
has spread the deadly Rocky Mountain spotted fever 
from its original haunts in the Bitterroot Valley of Mon. 
tana to the Pacific and Atlantic coasts of this country, 
This new explanation for the recent spread of this highly 
fatal disease was suggested by Dr. R. R. Parker, of the 
U. 8. Public Health Service, at the meeting of the Amer. 
ican Public Health Association on October 9. He is in 
charge of the spotted fever investigations of the federal 
health service at Hamilton, Montana, where serum for 
protection against this disease is manufactured. 

Dr. Parker also pointed out the effects of meteorolog- 
ical conditions and changing agricultural practises on the 
prevalence of the disease. For instance, in the Snake 
River Valley sheep raising was the only form cf agricul- 
ture for many years. Men engaged in this occupation 
are particularly exposed to bites of the Rocky Mountain 
wood tick that carries the disease, and there was a high 
percentage of cases among these sheepherders. Now 
sheep raising has been almost crowded out by more in- 
tensive forms of agriculture, such as dry land wheat 
raising, which are less favorable to spotted fever, and a 
much smaller number of cases are being reported. 

Irrigation and the gradual grubbing out of the sage 
brush and intensive cultivation of the land have created 
conditions less and less favorable for ticks, and cases of 
the disease are now infrequent in this valley. One physi- 
cian who used to treat between 35 and 50 cases a year 
now sees only from one to three cases in a year. In 
addition, vaccination of the sheepherders and local cam- 
paigns against the rodents that harbor the ticks are re- 
ducing the number of cases. 

The rabbit tick which Dr. Parker suspects of being a 
factor in spreading the disease across the country does 
not bite man, as do the Rocky Mountain wood tick and 
the dog tick, which transmit the disease in the East. 
However, the infection, kept alive by the rabbit tick with 
the long name, may be picked up by other rabbit ticks 
that do bite man. Dr. Parker has found the virus of the 
disease consistently in the particular rabbit tick he sus- 
pects, and he pointed out that this tick is wide-spread 
in the United States and other parts of North America, 
whereas the Rocky Mountain wood tick does not range 
far from its mountain habitat. 

The disease was presumably prevalent in the Rocky 
Mountain region long before this part of the United 
States was settled. It was not commonly recognized 
until the late 90’s. It is now found in all the Pacific 
Coast states and all the Rocky Mountain states; in parts 
of Minnesota, Iowa, North and South Dakota, Nebraska, 
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gennessee, Louisiana, possibly in Missouri, in Alabama, 
Oklahoma, Arkansas, the District of Columbia, New York, 
New Jersey, Pennsylvania, Delaware, Maryland, Vir- 
ginia, North and South Carolina and Indiana. This wide 
distribution of the disease has been of great concern to 
yealth officers, particularly since they have not yet been 
able to find the way in which the disease has been spread. 


sTANDARDIZATION OF TESTS FOR GERMS 
CAUSING FOOD TO SPOIL 

Tests for germs or bacteria that cause foods to spoil 
need to be standardized, members of the American Pub- 
lic Health Association were told by Lawrence H. James, 
of the Bureau of Chemistry and Soils, U. 8S. Department 
of Agriculture. Mr. James termed such standardization 
a ‘‘present necessity.’’ It will aid in the better pro- 
tection of the health of the consuming public. It will 
also pave the way for the development of new and im- 
proved methods of food preservation. ‘‘The quality and 
safety of many foods depend upon the control of spoil- 
age bacteria, yeasts and molds,’’ he said. 

At present, different laboratories use different methods 
for detecting these organisms. No detailed directions, 
simplified and standardized for general use, are available. 
Every state in the union conducts some type of official 
food analysis and practically all cities of metropolitan 
size, with populations of 500,000 and over, maintain food 
analytical laboratories. In addition, many college, uni- 
versity and consulting laboratories are called upon to 
make analyses in which they have had but little experi- 
ence either with the food products or with the special 
methods required. ‘The whole situation will be simpli- 
fied and many more laboratories will be able to make the 
necessary tests, if accepted directions are made available 
in printed form, it was pointed out. 

Mr. James reported that a committee of the American 
Public Health Association, of which he is chairman, has 
secured the official cooperation of that organization, of 
the Society of American Bacteriologists and of the Asso- 
ciation of Official Agricultural Chemists in organizing a 
group of experts on food bacteria to develop standard 
procedures for the microbial analysis of foods. 


LOWER ANIMALS KILLED BY “HEAVY 
WATER” 

Heavy water, containing the recently discovered double 
weight hydrogen, kills tadpoles, guppy fish and worms. 
Professor W. W. Swingle, of Princeton, using some of 
the rare heavy water manufactured by Princeton chem- 
ists, has found that the extraordinary H,O, with 92 per 
cent. of its hydrogen atoms consisting of the isotope mass 
two (deuterium), is lethal to certain fresh-water animals. 

Green frog tadpoles survived only an hour when placed 
in the heavy water. Tadpoles of the same sort immersed 
in distilled water that contained only 30 per cent. heavy 
water, were unaffected by a 24-hour treatment. Para- 
mecia, one-celled organisms that are favorite biology ex- 
perimental material, resisted the heavy water successfully 
for an equal period. 

Relatively large quantities of heavy water are now 
being produced in the Frick Chemical Laboratory at 
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Princeton University by Professor Hugh S. Taylor and 
Dr. Henry Eyring and Arthur A. Frost. A cubic centi- 
meter, approximately a thimbleful, of the heavy water 
is produced every two days. This unusual supply is al- 
lowing its use in various untried experiments. Professor 
Earle E. Caley has demonstrated that it has a smaller 
capacity for the dissolving of salts than ordinary water. 
Tests are now being made to ascertain its effect upon 
acids. 

Physicists studying the structure of the atom will find 
the heavy water of great use, because most of its hydro- 
gen atoms are twice the ordinary hydrogen mass. Ex- 
periments have shown that in attempts to break down the 
atom by collision with electrically propelled hydrogen 
projectiles, much smaller voltages are required when 
heavy water is used. 

Professor Taylor explained that there is one part of 
heavy water in every 5,000 parts of ordinary Princeton 
rain-water. Twelve hundred gallons of ordinary water 
are treated in order to produce three ounces of heavy 
water. The new substance has become one of the most 
valuable known in the commercial field. A price of $150 
is asked for a gram. At this rate a teaspoonful is worth 
nearly $600 and a quart $150,000. Princeton now has 
on hand about a glassful and is about to raise its pro- 
duction to a thimbleful a day. 

What effect the drinking of heavy water will have on 
animals and human beings is not yet known, but it is 
believed that it may bring on a fever, and therefore 
might be useful in diseases that are treated by raising 
body temperatures. 


GRASSHOPPERS IN 1933 
Copyright, 1933, by Science Service 

GRASSHOPPER depredations in the United States during 
the past summer were the worst for many years, accord- 
ing to a statement made by Dr. W. H. Larrimer, of the 
Bureau of Entomology, U. 8S. Department of Agriculture, 
in an interview with Science Service. Although the early 
hatching from their eggs in the soil was slowed down by 
wet, cold spring weather, subsequent heat and drought 
operated to the advantage of the “hoppers, and the dam- 
age they caused in late summer more than made up for 
their delayed start. Even into early October they were 
reported as still going strong in the Northern Plains 
states. 

Egg-laying for 1933 was finished in August, Dr. Lar- 
rimer stated, and preliminary cursory examinations give 
every indication that 1934 will again be an exceedingly 
bad grasshopper year, unless unpredictable climatic fac- 
tors come to the rescue of the farmers. The bureau’s 
annual detailed grasshopper-egg survey is now in prog- 
ress, and will be completed some time in November. It 
will then be possible to make a better estimate of dam- 
age to be expected next summer. 

The one bright spot on the whole depressing grass- 
hopper map, Dr. Larrimer said, is Minnesota. Here an 
active and informed state government has been cooperat- 
ing with the farmers and local authorities in an intense 
eradication campaign for the past two or three seasons, 
with the result that in Minnesota the grasshopper dam- 
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age last summer was negligible, while the insect hordes 
played havoc in states farther west and southwest. 

There are four species of grasshopper that figure in 
the heavy damage, of which the one known as the ‘‘ lesser 
migratory grasshopper,’’ offspring of the ‘‘ Rocky Moun- 
tain grasshopper’’ of pioneer days, has become the worst 
pest. Its egg-laying habits are such that deep plowing, 
either in fall or early spring, will reduce its numbers 
very materially. Farmers in the grasshopper-infested 
areas are being urged to set their plows for deep fur- 
rows this fall, and to use a type of share that turns the 
top soil completely upside down. If the eggs are buried 
four inches or more, the young grasshoppers hatch, but 
are unable to make their way to the surface. Plowing 
the eggs out upon the surface exposes them to the 
weather and thus results in partial destruction. How- 
ever, practical entomologists are agreed that at least 
part of the eggs survive the winter, and that much more 
satisfactory results are obtained by plowing them under 
as deep as possible. 


MILK AS A CONSTANT SOURCE OF 
VITAMINS 

MILK, as produced under present market conditions, 
is a fairly constant source of all the vitamins except the 
rickets-preventing D and this can be added in a number 
of ways, Professor H. C. Sherman, of Columbia Univer- 
sity, told members of the American Public Health Asso- 
ciation recently. 

Man has been able to extend his learning period much 
longer than other animals chiefly because of his use of 
cow’s milk for food, Professor Sherman pointed out. 
This makes the quality of the milk highly important. 
The body can not produce vitamins by itself in the way 
that it can and does produce enzymes and hormones. 
Either the vitamin or its precursor must be furnished by 
the food or some other factor of the environment, such 
as ultra-violet light in the case of vitamin D. 

In the ease of the cow, the rations which are eco- 
nomically profitable for the dairy farmer to feed are 
almost always of fairly high vitamin A content, and in 
addition the cow is able to store a surplus of this vitamin 
in her body, so that cow’s milk is both a highly impor- 
tant and a highly reliable source of vitamin A, Professor 
Sherman explained. 

The rations which are found profitable in modern milk 
farming are also sufficiently rich in vitamin B to make 
it fairly certain that the cow’s milk will also be a con- 
stant and reliable if not outstandingly rich source of 
this vitamin. This is the more certain because the di- 
gestive tract of the cow furnishes a favorable environ- 
ment for certain vitamin B-producing bacteria, so that 
the cow may continue to produce milk of normal vitamin 
B value even when her food lacks this vitamin. 

Milk is also a reliable if not rich source of vitamin C, 
The amount of vitamin D in cow’s milk may be increased 
either by adding vitamin D concentrate to it, by irradiat- 
ing the milk with ultra-violet light or by feeding yeast 
or other suitable irradiated material to the cow. Recent 
work shows that the vitamin D content of the milk may 
also be increased by exposing the cow to ultra-violet 
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light. There is also considerable evidence that milk 
ordinarily produced is a rich and reliable source of Vita. 
min G, important in the prevention of pellagra. 


ITEMS 

BerorE trying to give encephalitis or ‘‘sleeping 
ness’’ to convicts by the bite of presumably infecteg 
mosquitoes, officers of the U. S. Public Health Seryicg 
have tried the experiment on themselves, as is the custoy 
among medical investigators. Dr. J. P. Leake, in charge 
of the federal health service’s encephalitis investigations 
at St. Louis, Dr. L. L. Williams, Jr., and Dr. Bruce 
Mayne, all let mosquitoes feed on patients with the dis. 
ease and then on themselves. None of them has eo. 


tracted the disease as a result. This may be because, in § 


the course of their work with the patients, they haye 
already acquired immunity. The next step was to rr. 
peat the experiment with ten convicts, volunteers fron 
the Mississippi Penitentiary, who will win their freedom 
if they survive. 
not they will develop the disease. 


A PROPRIETARY medicine now advertised over the radi 
and apparently new on the market has as its essential 
drug the dangerous dinitrophenol, the American Medical 
Association reports. This is the reducing agent which 
resulted in the death recently of a San Francisco physi- 
cian who took an overdose in an effort to lose weight. 
At that time and previously, when the chemical’s weight- 
reducing power was first announced, the American Med- 
ical Association warned against the dangers of the drug. 


Another case of poisoning from it is reported by Drs. | 


Hamilton H. Anderson, Alfred C. Reed and George A. 
Emerson, of the University of California Medical School, 
in the current issue of the Journal of the American Med- 
ical Association. In this case the patient did not die 
and no overdose was responsible for the poisoning. [n- 
stead it appears that this particular patient had a 
lessened resistance to the drug. She had suffered from 
arthritis before treatment with dinitrophenol was started. 


X-rays played upon water or nutrient fluids make 
them deadly to protozoa presumably by producing very 
small quantities of hydrogen peroxide. Experiments by 
which this fact was discovered will be reported in the 
forthcoming issue of Physiological Zoology by Dr. ©. V. 
Taylor, J. O. Thomas and M. G. Brown, of Stanford 
University. Experimenters first discovered that if they 
x-rayed a nutrient solution and then put in the species 
of protozoon they were using, Colpidium campylum, the 
animals died, despite the fact that the deadly rays never 
touched them. They found the same fate following theit 
protozoa if introduced into x-rayed water. They tested 
both the culture fluid and the water with titanium 
chloride, a compound extremely sensitive to the presence 
of hydrogen peroxide. The test indicated hydroget 
peroxide in very small quantities—on the order of one 
part in a hundred thousand of water. The addition of 


one part of hydrogen peroxide to 450,000 parts of wate! J 


rendered it toxic to the protozoa. 


It is too early yet to know whether or § 


he 
| | 
| 
| 
i} 
| | 
| 
| 
{|| 
| 
| 
|| 
| 
| 
| 
| 
| 
| 
| 
| 
L 


20, 1933 


SCIENCE—ADVERTISEMENTS 


THE SCIENTIFIC MONTHLY 


EDITED BY J. McKEEN CATTELL 


CONTENTS FOR NOVEMBER 


ON THE NATURE AND THE LIMITATIONS OF COSMICAL INQUIRIES. Pror. P. W. BrineMAn. 


CHARACTERISTIC FEATURES OF MATHEMATICS AND OF ITS HISTORY. Pror. G. A. MILLER. 


THE WORK OF THE BUREAU OF STANDARDS IN ELECTRICITY AND RADIO. E. C. 


CRITTENDEN. 


HOHOKAM: A CHAPTER IN THE HISTORY OF RED-ON-BUFF CULTURE OF ARIZONA. 


CARL TRISCHKA. 


ANTHONY VAN LEEUWENHOEK AND HIS MICROSCOPES. Pror. G. H. PARKER. 
A CENTURY OF PROGRESS IN THE CHEMISTRY OF NUTRITION. Pror. H. C. SHERMAN. 
SCIENCE AND NUMEROLOGY. Pror. JosEPH JASTROW. 


SCIENCE SERVICE RADIO TALKS: 


CHEMISTRY AND RECENT MEDICAL PROGRESS. Pror. JuLIus STIEGLITZ. 
PESTS AWAY FROM HOME. Dr. L. O. KUNKEL. 
THE EARLY IRISH RACE. Dr. JAmMeEs A. GEARY. 


NOCTURNAL DREAMS. Pror. WARREN C. MIDDLETON. 
‘‘PEARL’’ FARMING IN JAPAN. Dr. W. O. BLANCHARD. 


PROGRESS OF SCIENCE: 


The Science Advisory Board; Newly Elected University Presidents; In Honor-of William Beau- 


mont; An Electrical Survey of Islands and Continents in Invisible Films on the Surface of Water; 
Recent Developments in the Study of Chemical Effects of Alpha Particles and Electrons. 


CONTENTS FOR SEPTEMBER 
THE CALAKMUL EXPEDITION. Dr. Sytvanus G. 


Morey. 

THE PARADOX IN NATURE AND MATHEMATICS. 
Pror. Ausrey J. Kempner. 

GASOLINE AND LUBRICATING OIL. Dr. Gustav 
EcLorr. 

THE RELATIVE NUTRITIVE VALUE OF LAND AND 
WATER PRODUCTS. Dr. D. Breese Jones. 

LAW AS A SCIENCE. Pror. Georce W. Goste. 

THE ORIGINS OF THE FOOD PLANTS OF PUERTO 
RICO. O. W. Barrett. 

THE EFFECT OF THE MACHINE AGE ON LABOR. 
Sumner Boyer Evy. 

SCIENCE SERVICE RADIO TALKS: 
INDIVIDUAL DIFFERENCES IN MENTAL 

GROWTH. Pror. Frank N. FreemMan. 
THE EFFECT OF WORRY ON DIGESTION. Dr. 
A. C. Ivy. 

GOLD. Scorr Turner. 

THE WORK OF THE BUREAU OF STANDARDS IN 
LIGHT AND HEAT. Dr. Crarence A. SKINNER. 

THE PROGRESS OF SCIENCE: 
The Morris Arboretum of the University of Pennsyl- 
vania; The High Potential Station at New Bedford; 
Historical Microscopes at the New York Botanical 
Garden; Summary of the Present Position of our 
Knowledge of Anterior Pituitary Function. 


CONTENTS FOR OCTOBER 


THE UNITED STATES BUREAU OF BIOLOGICAL SUR- 
VEY. Curer Paut G. Repincron. 

WEST INDIAN HURRICANES. Dr. Metvitte T. Cook. 

WAVE TRANSMISSION AS THE BASIS OF NERVE 
ACTIVITY. Dr. A. V. 

PLANT PATHOLOGY AND THE CONSUMER. Dr. Nerv 
E. STEVENS. 

CAUSALITY IN THE PHYSICAL WORLD. Pror. R. B. 
LINDSAY. 

THE ATTACK ON THE ATOM. Pror. Joun ZELENY. 

THE NEW BURDEN ON BEHAVIOR. Pror. G. T. W. 
PATRICK. 

THE USES AND LIMITATIONS OF THE STATISTICAL 
METHOD IN THE SOCIAL SCIENCES. Pror. 
Cuartes A. ELLwoop. 

PATHOLOGICAL ARSON. Pror. Jonn H. Macee. 

SCIENCE SERVICE RADIO TALKS: 

A POSSIBLE SOLUTION OF A MAYAN MYSTERY. 
Dr. C. WytHe Cooke. 


MAN: DUST OR DEITY? Pror. Mapison BenTLey. 
BETWEEN THE STARS. Pror. Orro Srruve. 


THE SCRIPPS INSTITUTION PIER AS A MARINE 
OBSERVATORY. Pror. Winrrep Emory ALLEN. 


THE PROGRESS OF SCIENCE: 
Richard Wilistétter, Willard Gibbs Medalist for 1933; 
Hydro-Electric Developments in Switzerland; The Use 
of the Diving Helmet in Biological Study; Epidemic 
Encephalitis. 


THE SCIENCE PRESS 
GRAND CENTRAL TERMINAL, NEW YORK CITY 


Yearly Subscription $5.00 $3 


Single Copies 50 cents 


| 
7 
2024 

ag : 
‘ted 
Vice 
tom 
Tge | : 
ons 
is. 
ave || 
om | 
om | | 
| 

| 

| 
‘| | 
| 
: 

. | 
g. | 
|, 
| 
| 

| 

| 
3 

| 

| 3) 


\ 


8 SCIENCE—SUPPLEMENT 


VoL. 78, No, 2095 


SCIENCE NEWS 


Science Service, Washington, D. C. 


CORONAL LINES IN OPHIUCHI 
Copyright, 1933, by Science Service 


Discovery of green and red light spectral lines in the 
exploding ‘‘new star’’ in Ophiuchi that heretofore have 
been found only in the sun’s corona, invisible except 
during the rare few minutes of total solar eclipse, prom- 
ises to solve the most conspicuous riddle in astronomical 
spectroscopy. 

Dr. W. S. Adams, director, and Dr, Alfred H. Joy, 
astronomer, of Mount Wilson Observatory, California, 
have announced to the astronomical world, through a tele- 
gram to Harvard Observatory, that in a spectrogram of 
the nova R. 8. Ophiuchi taken on October 2 they found 
the green corona line 5303 strong and the strong red line 
at 6374 shifted from position of the ionized silicon line 
previously observed. The present line, they reported, is 
almost certainly due to corona. These lines have ap- 
peared within the past three weeks. The Mount Wilson 
astronomers find that the structure of the green line is 
very similar to line 4686 of ionized helium. 

‘*The high significance of this discovery,’’ Dr. Harlow 
Shapley, director of Harvard Observatory, commented in 
interpretation, ‘‘lies in its direct bearing on the problem 
of the nature of the sun’s corona as well as its relation 
to the interpretation of novae. These two bright lines 
have heretofore been found only in spectra of the solar 
corona, never in stars, and their interpretation has so far 
baffled astrophysicists. 

‘*The element that gives rise to them is unknown 
though oxygen has been suspected. Since the unraveling 
of most of the nebulium mysteries and the identification 
of the strongest auroral radiations with oxygen, the 
coronal lines have remained as our most conspicuous 
riddle in astronomical spectroscopy. 

‘*Finding the lines in recent spectrograms of the ex- 
ploding atmosphere of the remarkable nova R. 8. Ophiuchi 
may give us important hints as to their source. Their 
changing behavior as the light of the nova fades com- 
pared with the behavior of lines of known origin will help 
to identify the element and resolve the mystery of the 
corona.’’ 

The so-called ‘‘new star’’ R. S. Ophiuchi was originally 
discovered as a peculiar variable star identified by Har- 
vard observers. It was later identified through spectral 
studies as a nova, a star that suddenly increases greatly 
in brilliance. In August this nova again flared up in 
typical nova fashion, the first news of this outburst being 
reported by L. C. Peltier, amateur astronomer of Delphos, 
Ohio. Immediately astronomers began careful analysis 
of the nova’s fading light and spectrograms taken in 
green and red light at Mount Wilson Observatory re- 
vealed these brightest corona lines. From the Movnt 
Wilson report it is evident that the red line is almost 
certainly not the well-known line of ionized silicon which 
is in nearly the same position in stellar spectra. 

Since nova spectra change rapidly as the explosion of 
the star progresses, the Harvard Observatory has notified 


European and American astronomers telegraphically of 
the Mount Wilson Observatory observation. 


AN UNPREDICTED METEOR SHOWER 


A GREAT unpredicted meteor shower, seen from Europe 
on Monday night (October 9), has been identified wit, 
a minor periodic comet that otherwise made no stir jy 
the astronomical world. 

In Poland and Belgium astronomers saw the display 
of ‘‘shooting stars’? and immediately cabled the ney, 
to Harvard Observatory, which is this continent’s centr,) 
station for astronomical telegrams. Dr. Harlow Shapley, 
director, relayed the news to all observatories and the 
public, asking cooperation in observing the reported 
shower. 

Dr. W. J. Fisher, Harvard astronomer, checking pos. 
sible causes of the shower, found that the Giacobini. 
Zinner comet, a periodic visitor to the sun’s neighbor. 
hood, was in such a position as to be associated with it, 
Meteors have been seen but sparsely only a few times 
in the past in association with this comet. The theory 
is that the meteors are stray fragments of the comet 
that plunge into the upper atmosphere of the earth ani 
burn with brilliance that gives the popular name ‘‘shoot- 
ing star.’’ The annual meteor displays of August and 
November are believed to be due to disintegrated comets, 
whose fragments travel in the old cometary orbits. 

European astronomers who reported the shower were 
Professor Felix de Roy, of Belgium, and Professor 
Banachiewicz, of Krakow, Poland. The Poznan Observa- 
tory found that the meteors seemed to come from the 
direction of the constellation of Draco, which is in the 
northern skies. 

The Giacobini-Zinner comet was seen this year in April 
from Hamburg Observatory on its regular visit to this 
part of the solar system. It was very faint, within sight 
of only large telescopes. It was discovered in 1900, re- 
discovered in 1913 and was observed again in 1926. 

A sharp watch will be kept by amateur and profes 
sional astronomers all over the world for the next few 
nights in the hope that the Monday night shower will 
be repeated. 


EFFECTS OF THORIUM DIOXIDE ON THE 
BODY ORGANS 


THORIUM dioxide—a substance injected into the blood 
to make the spleen and liver radiopaque so that x73) 
pictures may be taken of them—produces such definite 
changes in the liver and bone marrow that its use should 
be restricted to incurable cases, two University of Wit 
consin investigators told members of the American (ol 
gress of Radiology. These were Dr. Ernst A. Pohle, pr 
fessor of radiology, and Dr. Gordon Ritchie, assistat! 
professor of pathology, who based their opinion on the 
results of two years of research on the effects of the 
substance on the body organs. 

The knowledge of the function of the spleen is 00 
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complete, but it is known that this organ acts as a sort 
of filter for the blood, taking out foreign substances, 
and that it has some connection with the formation of 
the life-giving blood cells of the body. 

When the thorium dioxide solution is injected into a 
vein it mixes with the blood without causing blockage. 
This substance, however, when once injected does not leave 
the human system. Instead, it becomes deposited in a 
special type of cell that is present in the liver, the spleen 
and the bone marrow, and it remains there. Such in- 
jections result in injury to the liver and spleen similar 
to that sometimes found in acute infections. This dam- 
age is followed in both of these organs by moderate 
earring, While the bone marrow is stimulated to over- 
activity and later becomes exhausted. 

It is recommended, therefore, ‘‘to restrict the intra- 
yenous injection of thorium dioxide for diagnostic pur- 
poses to incurable cases until evidence to the contrary 
is presented based on studies in the human that demon- 
strate without doubt that the changes observed in ani- 
mals are not significant. ’’ 

In presenting their conclusions, which are based on the 
study of results of injections into more than 80 rabbits 
and the analysis of more than 1,000 x-ray pictures, Drs. 
Pohle and Ritchie pointed out that they were guided in 
their work by the assumption that a diagnostic method 
must not subject the patient to any undue risk or un- 
controllable after-effect. 

The radiopacity, brought about by the injection of the 
thorium dioxide, manifests itself from 30 minutes to one 
hour after the injection, and it lasts in the spleen for 
as long as 493 days without noticeable reduction in den- 
sity. 


SORTING OF FOODS BY A PHOTOELECTRIC 
TUBE 

SorTING of foods by means of their light reflections 
will soon be a regular commercial practise, is predicted 
as the result of the perfection of a device that sorts white 
pea beans by means of an ‘‘electric eye’’ or photo- 
electric tube. 

Adaptations of the apparatus now in use at a Lowell, 
Michigan, bean elevator, will make the device applicable 
to sorting of peanuts, coffee, almonds and other foods 
in which color is a factor in determining selection. David 
Clarke Cox, electrical engineer, explained that with a 
slightly different electrical circuit, it will be possible to 
sort red kidney beans, green peas and other food crops 
as easily as white beans are now sorted. 

Operating with uncanny precision, a battery of 100 
photoelectric cells in the Lowell elevator sorts beans so 
slightly discolored as to be hardly discernible to the 
human eye. The machine operates on the assumption 
that bad beans are discolored. Each bean is brought 
before a photoelectric cell. If it is spotted or black, an 
electrical impulse sets into motion a hammer which 
knocks it away. White beans are passed with approval 
by the device and no electrical disturbance is set up if 
the bean is clean. 

Hardly larger than a table radio, the individual ma- 
chine used now consists of a drum with a series of small 
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holes in the rim. As the drum sweeps through a hopper 
of unculled beans a vacuum from inside the hollow drum 
sucks a single bean tightly against each hole. The rota- 
ting of the drum then presents each bean in review to a 
photoelectric cell which accurately measures the light 
reflected. If the bean is discolored, or if a foreign ob- 
ject is presented, a change in the light intensity takes 
place in the photoelectric tube. This impulse is trans- 
mitted to a thyratron tube which permits sufficient cur- 
rent to pass to operate an electromagnet with a trigger- 
like hammer on one end. Cull beans are dislodged from 
the vacuum drum by the hammer, while good beans 
(white) are permitted.to pass into a hopper. A dial on 
the amplifier unit enables a reduction in the sensitivity 
of the amplifier so that slightly discolored beans may 
pass undisturbed. This is done at times to serve a cer- 
tain trade which desires a cheaper product. 

The entire operation takes place in a fraction of a 
second, 13 beans passing the photoelectric tube each sec- 
ond. The machines can do as much work as six girls 
hand-picking beans and in addition insures uniformity 
in quality. The machines maintain the same rate of 
speed whether culls run 2 or 25 per cent. 

Possibility that buttons and other colored objects may 
be sorted by the machine is not far distant, engineers 
say. The device now in use was among the first combi- 
nations of a photoelectric tube and a thyratron tube. 


MINING SULFUR UNDER WATER 


THE successful mining of sulfur under water has just 
been reported as one of the outstanding chemical achieve- 
ments of the year. This comes as welcome news in the 
face of information that many ideal deposits of sulfur 
are on the way to exhaustion. Credit for the practical 
application of the so-called Frasch process, invented a 
number of years ago, to vast deposits of sulfur under 
lakes and swamps in Louisiana goes to Lawrence O’Don- 
nell, chemical engineer, and his associates. 

Bravely begun during the depression, the project had 
to overcome economic as well as chemical engineering 
problems. The yields of sulfur have far exceeded the 
expectations of the engineers in charge of development 
and operation. Whereas a plant was built with the ex- 
pectation of turning out perhaps 300 long tons per day 
it has reached a production of 1,400 tons and regularly 
produces 1,200. 

The mining is carried out by sinking a shaft 700 feet 
below the bottom of a lake where a stratum of sulfur 
200 feet thick lies. Pipes leading to the plant on the 
shore are sunk and the sulfur, liquefied by superheated 
water, is forced out by means of compressed air. To 
date 200,000 tons of sulfur of 99.92 per cent. purity have 
been taken from the wells. 

Lake Peigneur, where the mining is being carried out, 
contains half a dozen small islands formed by the pres- 
sure of plugs of salt originating five miles down in the 
earth. The great pressure there causes the salt to be- 
come plastic and it forces its way through faults and 
fissures to a point below where the sulfur is found. 
Hence salt is likewise very profitably mined in this lo- 
cality. In fact it is these ‘‘salt domes’’ that force the 
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sulfur nearer the surface of the earth. Oil is also found 
in the capping rock and on the sides of the domes. The 
Gulf States are of course noted for their oil deposits. 


ANIMAL LIFE IN THE NATIONAL PARKS 

As the tourist season ends in the national parks of 
the West, a general check-up shows that the wild animals 
given protection therein generally are facing the winter 
in good condition, after a favorable summer. One or 
two situations, however, are causing concern. 

The superintendent of Yellowstone National Park has 
informed the national parks office that the forage avail- 
able for the northern herd of Yellowstone elk is not ade- 
quate and that a serious situation may arise should the 
coming winter be a severe one. Contributing causes are 
a series of dry years that have resulted in a poor forage 
crop, and over-grazing caused by heavy concentration of 
elk just inside the northern park line at Gardiner, Mon- 
tana, and in the Lamar River district of the park at 
the junction of the Lamar and Yellowstone Rivers. As 
a matter of fact, both the northern and southern elk 
herds have increased to the point where there is a serious 
problem of furnishing sufficient winter feed. 

Commenting on this situation, Dr. Harold C. Bryant, 
whose supervision of research and educational activities 
in the national parks includes wild-life problems, states 
that national park authorities are determined upon a 
policy of reducing the amount of artificial feeding, with 
particular reference to cottonseed cake. It is their pur- 
pose to get the elk, particularly the northern herd, back 
on a self-reliant basis so as to present typical wild elk 
herds to visitors and not animals semi-domesticated 
through feeding. This they hope to achieve through the 
acquisition of additional natural feeding grounds and 
the control in numbers that will result from normal 
winter kills when artificial feeding is stopped. 

An interesting observation from Mount McKinley 
National Park, Alaska, where an increase this year of 
all park animals was reported, is that the caribou, moun- 
tain sheep and moose fare better in extremely cold 
weather with a light snowfall than in moderate winters 
with heavy snows. Last winter the caribou remained in 
the park for the first time in many seasons. 

Animal life in Glacier National Park did well on the 
whole during the past season. Nevertheless on the east 
side a problem faces park authorities to determine the 
cause of the scarcity of wild life in that section. 

Moose are greatly on the increase in Yellowstone, Gla- 
cier and Grand Teton National Parks and are seen more 
and more by visitors. Mvountain sheep and mountain 
goats in the parks, while they show no great increase, 
seem to be in excellent condition. 

The special protection given trumpeter swans in Yel- 
lowstone National Park for the past several seasons 
resulted last summer in the return of these great birds 
to Swan Lake, a body of water that they have neglected 
for many years. Since the lake has little cover for birds, 
their use of it indicates an increase in number and a re- 
sultant spreading to less desirable locations. 


ITEMS 
UNUSUAL precautions are being taken by Lieutenant- 
Commander T. G. W. Settle in preparations for his sec- 


ond attempt to reach the stratosphere from Chicago, He 
is expected to make another ascension in a few days 
using the balloon and gondola that were forced to cart} by 
a leaking valve at the time of the first take-off. Although 
the preparations are largely secret, it is known that the 
‘*Century of Progress’’ gondola, punctured and dente 
by the forced landing in a railroad yard, has a complete 
new bottom, and has been tested with air pressures Up to 
forty-five pounds per square inch, three times the pres. 
sure it will have to withstand in the stratosphere flight, 


THE Federal Emergency Administration of Puybjy 
Works is laying special emphasis on getting men ang 
jobs together in the North, where a lockout of mo 
forms of outdoor labor is enforced by the weather. Se. 
retary Harold L. Ickes, in his capacity as Federal Public 
Works Administrator, has had a special work-weathe 
map compiled for the guidance of federal officials ang 
members of the various State Advisory Boards. The 
weather embargo on out-of-door work begins as early 
as November 1 in northern Minnesota and North Dy. 
kota, the map indicates. By December 1 the no-work 
line has moved down until it crosses central Nebraska 
and Iowa, southern Wisconsin and central Michigan, ani 
northern New York and New England. By the end of 
the year the freeze-out is complete above central Kansas 
and Missouri and the southern ends of the Ohio Valley 
states. All-winter work is possible in Dixie, the Phila- 
delphia area and most of New Jersey. In the West, Ari- 
zona, California and the coast and valley areas of Wash- 
ington and Oregon are similarly favored. 


A SERIES of experiments which throw further light on 
the cause and cure of pernicious anemia and confirm 
some of the latest results of American research workers, 
has been made by Drs. John F. Wilkinson and Louis 
Klein, of the Department of Clinical Investigations 
and Research of the Royal Infirmary, Manchester. They 
have found that the blood-producing factor in hog’ 
stomach, which is now used as an alternative for liver 
in checking the disease, will yield a substance resembling 
the blood-producing factor in liver if it is incubated with 
beef muscle in the laboratory. Because of the chemical ] 
differences between the blood-producing substances in 
liver and in stomach their similar curative actions i 
anemia have previously puzzled scientists. 


MANKIND is by no means alone in being subject to the 
affliction of tumors and other cancerous growths. A 
study of tumors occurring in animals of the Philadelphia 
Zoological Gardens has been reported to the American 
Journal of Cancer by Dr. Herbert L. Ratcliffe, of the 
University of Pennsylvania. A review of more that 
5,000 animal autopsy records shows the oceurrence of 
these afflictions in about two per cent. of all the animals 
dying in the gardens. Mammals were much more fre 
quently affected with tumorous growths than were birds, 
although there were more birds than mammals on record 
in the series of autopsies. Malignant growths were found 
among the lowly opossums and other marsupials as well 
as among the dominating carnivores and the primates. 
Dr. Ratcliffe notes, however, that among all the orders 
of mammalia, the primates showed the lowest inciden¢t 
of tumors. 
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This new book attempts a complete recasting of 
metallurgical ideas in terms of the new discoveries 
of physics. The German and English viewpoints 
are fully recognized and reviewed. Emphasis is 
placed on properties, treatment, and fabrication, 


sity. 310 pages, $3.00 


Gives a simplified outline of the methods used in 
the identification of minerals in thin sections of 
rocks. Part I deals with the principles of optics 
employed in examining minerals with the polariz- 


The Mineral Industry 


This latest edition of this comprehensive reference 
work covers every fact and development of im- 
portance in the mineral industry through 1932. 
The subjects covered include production and trade 
statistics, technical improvements, extensions of 


Electrons at Work 


Presents a clear, general treatment of electronic 
devices, their circuits, and industrial uses. Ex- 
planations are made as simple as possible without 
deviating from strict technical accuracy. The 


330 West 42nd Street, New York 


New McGraw-Hill Books 


- 


The Principles of Metallurgy 


By Donaup M. Lippeti, Weld and Liddell, Engineers and Economists, New York, 
and Ginpert E. Doan, Associate Professor of Physical Metallurgy, Lehigh Univer- 
sity. Metallurgical Texts. 626 pages, $5.50 


with less attention to methods of concentration. 
The physics of crystals and crystalline aggregates is 
stressed and the structure of metals is thoroughly 
explained in the light of modern conceptions aris- 
ing from X-ray crystallographic research. 


Thin Section Mineralogy 


By Austin F. Rogsrs, Professor of Mineralogy and Petrography, Stanford Uni- 
versity, and Pauu F. Kerr, Associate Professor of Mineralogy, Columbia Univer- 


ing microscope and discusses methods of identifi- 
cation. Part II furnishes a concise description of 
the optical properties of common rock-forming 
minerals. 


Volume 41 —Covering 1932. 
Edited by G. A. Rousn. 930 pages, $12.00 


plant, new sources and uses, market conditions, 
prices, and other items of interest both domestic 
and foreign. This issue contains a great deal of 
information on foreign mineral resources and in- 
cludes an important section on gold. 


By Cuarues R. UNDERHILL, Consulting Electrical Engineer. 320 pages, $3.00 


author tells what electrons are, how the various 
tubes and cells function in harnessing them, and 
how these devices are applied in industry and 
biology. 


Send for copies on approval 


McGraw-Hill Book Company 


Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


A NEW CYCLE OF SUNSPOTS 


THE spottedness of the sun is at a low ebb. The old 
eycle of sunspots has nearly run its course. Any day 
now Mount Wilson Observatory astronomers would not 
be greatly surprised to see on the sun’s face the first of 
a new family of spots, the leader in a new cycle of spots 
that will last nearly eleven years. 

The sun continued to be nearly inactive in July and 
August, with only five spots, all belonging to the waning 
cycle. In August the number of groups was lowest since 
1923 when the last minimum in sunspots occurred. In 
September there was a slight increase in the number of 
spots, but this was due, Dr. Seth B. Nicholson, Mount 
Wilson astronomer, suggests, to a secondary and short- 
period fluctuation in the sun’s spottedness, not to the 
beginning of another of the long cycles such as have been 
traced for centuries past in astronomical records and in 
natural phenomena such as tree rings. 

Dr. Nicholson explained that the low level of solar 
activity may continue for several months and may even 
extend into 1934. The time between sunspot minima has 
been about 10} years and if the waning cycle is of that 
length, the exact time of minimum should be this month 
or next. The astronomers can not generally tell just 
when is the real turning point until some months after it 
occurs. 

Sunspots are gigantic disturbances in the luminous 
layer or photosphere of the sun. The dark central part 
or umbra of spots varies in diameter from 500 miles to 
some 50,000 miles. The earth could be lost in the swirl 
of the larger spots. Sometimes the large sunspots can be 
seen with the unaided eyes when the sun is dimmed in 
setting or when a shade glass is used in viewing it. 

The German astronomer, Schwabe, in 1843, first dis- 
covered that the number of spots varies greatly in dif- 
ferent years and shows an approximately regular perio- 
dicity of about eleven years. 

Dr. George E. Hale, now director emeritus of Mount 
Wilson Observatory, discovered that when the sunspots 
appear in pairs the leading spot is opposite in magnetic 
polarity from the following spot. The spots in the north- 
ern hemisphere of the sun are also opposite in sign from 
the analogous spots in the southern hemisphere. He also 
found that the sun is a giant magnet much like the earth 
in this respect. 

At the beginning of a new sunspot cycle, the spots 
appear in high latitudes and the magnetic polarity char- 
acteristic of each hemisphere is reversed, and in this way 
astronomers now know that a new cycle is about to begin. 
Dr. Nicholson explains that the appearance of a new 


cycle spot will not mean that the exact time of sunspot : 


minimum has arrived as the first spots of a new cycle 
often appear a month or two before the minimum. 
Nearly every sort of earthly phenomena from war, 
birth rates and crop failures, to magnetic storms and 
auroras, have been linked to sunspots by scientific en- 
thusiasts. There is good observational evidence that sun- 
spots and changes in the magnetism of the earth are 


related. Astronomers report that the sunspot mininyy 
now about due will have no real major effect on earthly 
conditions. 


YELLOW SODIUM VAPOR LIGHT 


For revealing the detail of small colorless objects, ti, 
yellow single-color light from sodium vapor is definitely 
and significantly superior to the ordinary light from jy. 
candescent tungsten filament lamps such as are used jy 
every-day lighting. 

At the recent meeting of the Optical Society of Anye,. 
ica, Drs. M. Luckiesh and Frank K. Moss, of the Gener] 
Electric Company Lighting Research Laboratory , 
Cleveland, reported an appraisal of the visual effectiyy. 
ness of the new sodium vapor light, about to come inty 
specialized commercial use, as compared with the familia; 
tungsten filament light. 

The advantage of one illuminant over the other de 
pends upon the purpose for which the light is used, the 
investigators concluded. In addition to revealing details 


better, the speed of retinal impression is also higher | 


under sodium light for objects that occupy only a very 
small part of the field of vision. 

On the average the proportion of light reflected by ; 
large variety of colored specimens is practically the sane 
for both illuminants, although there is wide variation in 
individual colors. Sodium light enhances brightness 
contrast between various pairs of colors in more case 
than tungsten light does, but there are many exception. 

The yellow sodium light often plays strange tricks 
upon eyes that are accustomed to white light, but mea- 
surements of nervous muscular tension as a result of 
reading gave in the reported experiments no indicatio 
of a difference in the behavior of the human seeing 
machine under the two illuminants. 


A NEW PRINCIPLE IN TELEVISION 


THE iconoscope, newest advance in television, wa: 
described by its inventor, Dr. V. K. Zworykin, of 
the R.C.A.-Victor Company, before a recent meeting 
of the Franklin Institute. The device, which is the 
closest artificial simulation of the human eye yet devised 
for use in television, has no scanning disk or othe! 
moving parts. The only thing about it that moves is 4 
thin stream of electrons, which are played back and forth 
across a sensitive artificial ‘‘retina’’ by changes in 4 
magnetic field. 

The receiving or ‘‘seeing’’ end of the instrument cor 
sists of a flat plate, representing the retina or sensitive 
inner surface of the eye. On this, as on a photographit 
plate, the scene to be ‘‘televised’’ is focused. This 
retinal plate contains many thousands of tiny silve! 
globules, each made sensitive to light by chemical treat: 
ment with the element caesium. The degree to whic! 
these minute photocells will transmit an electrie currel! 
is changed according to the brightness of the light or thé 
darkness of the shadow that falls upon them. 

The electric current is carried to this plate by the 
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stream of electrons, which has a constant electrical po- 
ential. The stream is pulled rapidly back and forth 
across the plate by means of a set of electro-magnets. 
if it falls upon a bright spot, it receives a boost; if on 
, dark one, it is cut down a little. Thus the electric 
current that leaves the retinal plate fluctuates up and 
jown. This fluctuating current is sent, via wire or radio 


yaves, to the distant reproducing station. 


At the reproducing end, the transmitting current is 
ysed to shoot out another stream of electrons, which 
varies in strength with the fluctuations in the current. 


f pulled by another set of electro-magnets, it plays rapidly 


hack and forth across another screen, which shines when 
the electrons bombard it strongly, is dark when they do 
not. Thus the original scene is reconstructed. 


BALL LIGHTNING PHENOMENA 

BALL lightning, one of the least understood of the 
electrical phenomena of the air, seems to be connected 
with the clouds of dust blown before a ‘‘line squall’’ 
wind or a tornado. Such at least has been the observa- 
tion of Professor J. C. Jensen, of the department of 
physics at Nebraska Wesleyan University, who reports 
in the October issue of Physics. One ball lightning dis- 
play took place during an August thunderstorm while he 
was getting photographs and scientific records of ordi- 
nary lightning and the other phenomena accompany- 
ing it. 

The cold air rushing ahead of the storm cloud was 
filled with a swirling mass of dust, he says. Brilliant 
lightning flashes were seen descending in rapid succes- 
sion from the cloud to the earth. In the wake of one of 
these flashes there appeared a shapeless mass of lavender 
color which seemed to float slowly downwards. The mass 
seemed most brilliant near the ground, and gave the im- 


| pression of a gigantic pyrotechnic display. Two or three 


glowing globular structures seemed to roll along a pair 
of high-voltage power lines for a hundred feet or more, 
then bouneed down on the ground and disappeared with 
a loud report. 

Professor Jensen’s photographs showed these strange 
and weirdly beautiful objects plainly. Knowing the lens- 
angles of his cameras and the distance to the power line, 
he was able to calculate their size. One of them had a 
diameter of about 28 feet, and the other was some 42 


| feet across. These figures are much larger than those 


usually given for ball lightning. 
A second ball-lightning display reported by Professor 


| Jensen was seen during a tornado in Iowa by George 


Raveling, a U. S. Weather Bureau observer. As he de- 
scribed it: ‘‘From the sides of the boiling, dust-laden 
cloud a fiery stream poured out like water through a 
sieve, breaking into spheres of irregular shape as they 
descended. No streak lightning of the usual type was 
observed and no noise attended the fire-balls other than 
the usual roar of the storm.’’ 


AUTOMATIC TRAP FOR WEEVIL LARVAE 

EXPLOITING an insect pest’s strange taste in egg-laying 
places to her own undoing is the newest bit of strategy 
in the unending war between man and his six-legged 
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enemies, turned to account by Dr. George N. Wolcott, of 
the Puerto Rico Insular Experiment Station. 

One of the most numerous and troublesome of all West 
Indian insect pests, Dr. Wolcott says, is a large leaf- 
eating weevil known locally as ‘‘vaquita’’-—literally 
translated, a little cow. So common and so unpopular 
is the insect that Puerto Rican students have transferred 
the name to a much-disliked island politician. 

This weevil normally lays its eggs between two leaves, 
or within the cleft of a split cane leaf. But entomolo- 
gists who have reared ‘‘vaquita’’ in captivity for re- 
search purposes found that it preferred laying its eggs 
between two sheets of paper. Now Dr. Wolcott has made 
a test under field conditions, and finds that outdoors as 
well as in breeding cages, the beetle still prefers paper 
as an egg-laying place. He set up stakes bearing paired 
strips of paper alongside of a number of citrus seedlings, 
and found that the insects laid their eggs between the 
loose ends of these ‘‘ paper flags.’’ 

The economic application of this insect’s strange pref- 
erence depends on the glue-like substance in which the 
eggs are imbedded when they are laid, which normalty 
sticks the two sheltering leaves together. 

‘*An exceptionally effective adhesive is required to 
stick together two shiny citrus leaves so that they will 
remain in close adherence until after the hatching of the 
enclosed eggs,’’ according to Dr. Wolcott. ‘‘Such the 
beetles possess. It is so effective indeed that the emer- 
gence of the young grubs from hatching egg-masses is 
often delayed for several hours or days until a thin 
place in the ring of it laid around the egg-mass by the 
female can be found. 

‘When used for ovipositing between two sheets of 
paper, it is so much more effective than is necessary that 
the just-hatched grubs can not emerge, but, imprisoned 
within its cellophane-like ring, dry up and die. In na- 
ture, they never attempt to burrow through the leaf to 
escape from the egg-clusters, and under the artificial con- 
ditions of egg-clusters between paper, they do not at- 
tempt to burrow through the paper. 

‘*Thus, once the paper flags are in place, they form an 
automatic trap for the eggs of the beetles, not needing 
to be renewed until the paper itself becomes soft and 
weathered. In the tropics, the traps remain effective for 
at least three months, using thin, tough wrapping paper.’’ 

Dr. Wolcott’s studies have been reported to The Jour- 
nal of Economic Entomology. 


THE CONTROL OF WHITE PINE BLISTER 
RUST 


PROTECTION of thousands of acres of white pine from 
the ravages of blister rust is one of the accomplishments 
of the Civilian Conservation Corps in the past few 
months, according to a report of the U. S. Forest Service. 

With the falling of the leaves, the work for the eur- 
rent season is now practically ended, after extensive 
operations in the major white pine areas of the country. 

Blister rust control was the major job of thirty-five 
conservation camps in northern Idaho, where vast 
acreages of western white pine are threatened. Seven 


thousand young Conservation Corps workers were dis- 
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tributed through the heart of the best white pine country 
in and adjoining the Coeur d’Alene, St. Joe and Clear- 
water National Forests, working on government, state 
and private lands. 

Control work was also done in the Lake States and in 
the Northeast, on national, state and private forest lands, 
and to some extent in portions of the national forests in 
Pennsylvania, Virginia, West Virginia and eastern Ten- 
nessee. The work on the national forests was directed 
jointly by the U. 8. Forest Service and the blister rust 
control division of the Bureau of Plant Industry. 

The disease is controlled by the eradication of currant 
and gooseberry bushes of the genus Ribes, which form 
the alternate hosts for the blister rust fungus, and spread 
the disease to the pines. Control work was done both 
by hand pulling and by the use of chemicals. It was 
necessary to cover every foot of ground to find all the 
wild currant bushes. 

In the northern Idaho operations each strip covered 
was marked by a string line and the crews working in 
that section this season used 40 tons of cotton twine, 
laying out some 56,000 miles of line. The chemical crews 
worked the concentrations of wild black currant in. the 
damp stream bottoms, spraying the plants with a com- 
mercial weed killer. About 225 tons of chemical were re- 
quired for the Civilian Conservation Corps forces in the 
northern Idaho region. 

Blister rust control is hard and monotonous work. It 
involves constant struggling through thick brush and 
down timber on steep slopes in the hot sun, but, accord- 
ing to Forest Service officials, the crews rapidly became 
seasoned to the job and turned out some excellent work. 

With the closing of the blister rust control work 
season, now that the frost will be knocking the leaves 
from the Ribes plants, the workers on this project are 
turning to tree planting, truck trail construction and 
other jobs on the forestry work program. 


ITEMS 
A NEW comet was discovered by Dr. Fred L. Whipple, 
of the Harvard College Observatory, shortly after mid- 
night on Saturday, October 21. It is at present in the 
constellation Taurus, the Bull, a little south of the famil- 
iar compact group of stars, the Pleiades. These two 
constellations may be seen low in the east at about nine 


o’clock in the evening. The new comet is moving gloy), 
in a southwesterly direction. Its position, in the agp, 
nomical equivalents of latitude and longitude, was right 
ascension three hours twenty-three minutes, declinatio, 
plus nine degrees twenty-two seconds, when discoverg 
The new visitor to our part of the solar system is yy 
yet visible to the naked eye. 


SounpD travels fast through solid rock. How fast, }, 
L. Don Leet, of the Harvard seismograph station, hy 
been finding out by exploding dynamite and getting th 
travel records on earthquake-detecting instruments at , 
distance. These data are of value in calculating th 
elasticity and compressibility of the rocks, which in tuy 
help to make earthquake records more accurate and jy. 
telligible. Dr. Leet made his set-ups in two places, ox 
on granite at Rockport, Massachusetts, and the other 
norite, an ancient igneous rock, at Sudbury, Ontario. |i 
found that his dynamite-engendered longitudinal earth. 
quake waves traveled through the granite at nearly 17,0) 
feet a second, and through the norite at over 20,000 fee 
a second. This is high speed compared with approx. 
mately 1,100 feet a second, which is the velocity of sounj 
in still air. Dr. Leet’s studies are reported in the Octo. 
ber issue of Physics. 


THE oft-repeated and widely believed declaration that 
the Baltic Sea is slowly becoming a fresh-water lake is 
not true, Professor V. Berg, well-known oceanographer, 
told the Fourth Hydrological Conference of the Balti 
Countries at its meeting in Leningrad. So much fresh 
water flows into the Baltic that if no new salt water wer 
added, the sea would contain nothing but fresh wate 
after 187 years, mathematical calculations have indicated 
But new salt water is constantly being carried into th 
Baltic by the currents that sweep through its narrow en 
trance. The amount of salt added depends on the salin 
ity of the North Sea, and this varies from year to year 
However, even as it is, Baltic water is much less salt) 
than the water of most large arms of the ocean. Nort 
Sea water is usually from one and one half to two times 
as salty as that of the Baltic. And its northern arm, the 
Gulf of Bothnia, lying between Sweden and Finland, 
with its entrance partly blocked by submarine ridges, hai 
water even less salty than that of the Baltic. 
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School of 
Medicine and Dentistry 


University of Rochester 


Medical School, Strong Memorial Hospital, 
School of Nursing and Out-Patient Department of 
the University of Rochester and the Municipal 
Hospital of the City of Rochester, all under one 
roof. Medical, Surgical, Obstetric, Pediatric, 
Dental, Contagious and Neurological patients ad- 
mitted. Unusual opportunities for school and hos- 
pital codperation in medical and graduate dental 
teaching. 

Admission 


Medical candidates must have completed three 
years of college work with special requirements in 
chemistry, physics and biology. The entering 
class will not exceed 50, men and women being 
admitted on equal terms. 


Tuition 
Charge for tuition will be $400 per annum, pay- 
able in equal installments at the beginning of each 
semester. 
For information address 
THE DEAN 
School of Medicine and Dentistry 
Crittenden Boulevard, Rochester, N. Y. 


JUST OUT 
The History of Staining 


A series of papers on the History of Staining, which ap- 
peared in Stain Technology from 1928 to 1933, has just been 
published in book form. This book includes full-page por- 
traits and biographical sketches of nine men prominent in 
the development of staining technic. 

Price: $2.00 (with 10% discount if cash 
accompanies order) 


BOOK SERVICE OF BIOLOGICAL 
STAIN COMMISSION 
Care H. J. Conn, Lock box 299, Geneva, N. Y. 


Other publications of the Stain Commission 


BIOLOGICAL STAINS, a 224-page laboratory hand- 
book. $3.00 ($2.75 if cash accompanies order) 


STAIN TECHNOLOGY, a quarterly journal on stain- 
ing and microtechnic. $2.00 a year. 


Please use coupon below 

Chairman, Biological Stain Commission: 

Please send the following to the address below: 

copies The History of Staining. 

copies Biological Stains. 


THE WISTAR INSTITUTE 
BIBLIOGRAPHIC SERVICE 


ISSUES 


AUTHORS’ ABSTRACTS 


of all papers appearing, in the journals listed below 
prior to publication of the articles in full. 
By this advance information biologists may familiarize 
themselves with contemporary research in a minimum of 
time. 

Advance Abstract Sheets are issued twice a month, 
each sheet containing ten or more authors’ abstracts. 
Subscription rate is $3.00 per year. 

Bibliographic Service Cards, following the Advance 
Abstract Sheets, also are issued twice a month. In addi- 
tion to the authors’ abstracts, the cards provide subject 
headings and complete bibliographic reference. The 
cards are convenient for filing and library records. 
Price, $5.00 per year. 

At regular intervals the authors’ abstracts are assem- 
bled and published in book form with complete authors’ 
and analytical subject indices. Price, $5.00 per volume. 
Liberal discount to subscribers to the Bibliographic Ser- 
vice Cards. 

JOURNAL OF MORPHOLOGY 

THE JOURNAL OF COMPARATIVE NEUROLOGY 

THE AMERICAN JOURNAL OF ANATOMY 

THE ANATOMICAL RECORD 

THE JOURNAL OF EXPERIMENTAL ZOOLOGY 

AMERICAN ANATOMICAL MEMOIRS 

AMERICAN JOURNAL OF PHYSICAL ANTHROPOLOGY 

JOURNAL OF CELLULAR AND COMPARATIVE PHYSIOLOGY 

PHYSIOLOGICAL ZOéLOGY (Chicago, Illinois) 

PUBLICATIONS OF THE BIOLOGICAL SURVEY OF THE MOUNT 
DESERT REGION 


The Wistar Institute of Anatomy and Biology 
Philadelphia, Pa., U. 8. A. 


Just Published—in the Appleton New 
World of Science Series 
WATSON DAVIS, Editor 


SEX IN THE 
PLANT WORLD 


By Wilfred W. Robbins and 

Helen Monosmith Pearson 
This book undertakes to give the first compact 
and connected story of the phenomena of sex in 
plants yet published; fascinating for the lay- 
man and the student of biology alike. Written 


by specialists in a succinct and lucid style. 
Illustrated, $2.00 


THE WORLD 
OF FOSSILS 


By Carroll Lane Fenton 


How scientists have recreated the extinct life 
of the long-vanished past from the remains in 
the fossil world. It is an engrossing story that 
rivals the best detective fiction. ‘‘Dr. Fenton 
has done an excellent piece of work in popular- 
izing the story of fossils so soundly and so 
readably, for the benefit of the layman.’’— 
Saturday Review of Literature. 

Many illustrations, $2.00 


D. APPLETON-CENTURY COMPANY 


| 35 West 32nd Street, New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


CORONAL LINES CAUSED BY OXYGEN 

THE mysterious and hypothetical element coronium, to 
which for years the major part of the radiation from the 
sun’s halo or corona has been attributed, turns out to 
be the common element oxygen. 

In 1869, when a solar eclipse path crossed the United 
States, green lines in the spectrum of the sun’s outer 
envelope caused astronomers to assume an unknown ele- 
ment and name it after the sun’s corona. The corona 
is visible only during the few minutes of total solar 
eclipse. 

Now Dr. D. H. Menzel, of Harvard Observatory, and 
Dr. J. C. Boyce, of the Massachusetts Institute of Tech- 
nology, have made the first important step in unraveling 
this astronomical mystery that has existed since the first 
observations of the coronal spectrum more than sixty 
years ago. Their analysis identifies three of the five 
strongest coronal lines with neutral oxygen atoms in the 
high solar atmosphere. These atoms are in very peculiar 
states of excitation. Thus the life-supporting gas in the 
earth’s atmosphere promises to explain another of the 


. mysteries of the heavens. For oxygen has heretofore 


been shown to be the cause of light from far-off nebulae 
and from the aurora or northern lights of the earth’s 
atmosphere. 

‘<The light of the gaseous nebulae was long attributed 
to the hypothetical element nebulium,’’ Dr. Harlow 
Shapley, director of the Harvard Observatory, explained 
in commenting on the coronium-oxygen identification. 
‘“A few years ago the nebulium mystery was solved by 
finding that highly ionized oxygen and nitrogen were 
largely responsible for the radiation. Also in recent 
years the mysterious light of the aurora has been as- 
signed to oxygen.’’ 

Careful checking of the ‘‘flags’’ that are flown by the 
elements in spectrum photographs made possible this 
latest discovery. These ‘‘flags’’ are lines that appear 
when light is dispersed by a prism. Bright lines or 
bands of light, beautifully colored, are caused by the 
radiation given off by various chemical elements heated 
to incandescence. Sunlight, which forms the rainbow of 
a showery day or the rainbow of the physicist’s spectro- 
scope, contains a wide array of light from numerous ele- 
ments. By matching the spectral lines of light from the 
sun, stars and other otherwise inaccessible sources with 
those from known elements, scientists have been able to 
prove the existence of various earthly substances in other 
parts of the universe. Helium, which is now rated as a 
useful and fairly available elemental gas, was discovered 
in the sun’s chromosphere during the eclipse of 1868 as 
a bright yellow line. Not until 1895 was it discovered 
here on earth chemically. 

In a similar way the hypothetical element coronium 
came into existence because coronal spectral lines were 
found that could not be linked to any known element. 
As more and more of the ninety-odd chemical elements 
were discovered and studied without being proved to be 
coronium, scientists began to feel confident that coronium 


was a common element in masquerade. Drs. Menzel ang 
Boyce have now produced the first definite evidence. Tj. 
solution of the mystery of coronal radiation was assistej 
greatly by the recent discovery at Mount Wilson Obseryg. 
tory that the new star Nova Ophiuchi also shows corona) 
lines at one stage of its explosive outburst. The invest}. 
gators used corona spectrum photographs obtained at the 
1932 eclipse, which was successfully observed by the Har. 
vard Observatory party. It is probable that after this 
important start made by Drs. Menzel and Boyee the 
other coronal lines will soon be interpreted. 

The Harvard Observatory announcement states that 
Drs. Menzel and Boyce find that the frequency differ. 
ence between two coronal lines (wave-length 6374 and 
wave-length 3454) agrees with the difference between tw) 
known high energy states of the neutral oxygen atom. 
This suggests that the lines are produced by combina. 
tions with a higher energy state. Calculation shows, the 
announcement states, that the oxygen atom should possess 
energy states of about this value. A theoretical exten. 
sion of the data predicts that a line should be found at 
approximately the wave-length of a third prominent 
coronal line (wave-length 3987). 


ATOM DISINTEGRATION BY HIGH-SPEED 
DEUTONS 

ATOM smashing has revealed new secrets about tli 
hidden energy of the building blocks of matter that may 
some day serve as power in a super-machine age civil: 
zation. 

These new advances were reported on by Dr. Ernest 0. 
Lawrence, professor of physics at the University of Cali- 
fornia, at the meetings of the Solvay International! I[- 
stitute of Physics held in Brussels. Dr. Lawrence, with 
his colleagues Drs. M. Stanley Livingston and Malcolm 
C. Henderson, has also communicated his research re- 
sults to The Physical Review. 

The whirligig atom-gun invented by these modern 
alchemists has fired the most energetic atomic projectile: 
ever produced by artificial means. Dr. Lawrence and 
his collaborators forced the hearts or nuclei of heavy 
or double weight hydrogen, called deutons, to whirl about 
in a vacuum. Twice during each circular trip these 
deutons are fed more electrical energy. © Finally they are 
stepped up to the almost unbelievable speed of 3,000,000 
volts, the most energetic particles ever controlled by man. 

Then these atomic bullets bombard targets of platinum, 
brass, wax and many other chemicals. Atomic disaster 
is the result of these collisions between the deuton bul- 
lets and the target atom hearts. The fragments of these 
atomie explosions flying out are caught and measured. 
These measurements tell the physicists the story of the 
atomic disaster. 

One kind of fragments fly out with a speed of 5,400,000 
volts. As this is 2,400,000 volts more than the deuton 
bullet speed, small amounts of highly concentrated energy 
must have been released. These fragments, called pro- 
tons, are the hearts of ordinary hydrogen atoms, ‘Tlie 
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here is a chemistry text- 
book written especially 
for women students which 
brings the study of chem- 
istry into the sphere of 
women’s home interests. 


INTRODUCTORY 
CHEMISTRY 
WITH 
HOUSEHOLD 
APPLICATIONS 


NELLIE M. NAYLOR, Pu.D. 
ASSOCIATE PROFESSOR OF CHEMISTRY 
IOWA STATE COLLEGE 


AMY LE VESCONTE 


PROFESSOR OF CHEMISTRY 
BAYLOR COLLEGE 


AT LAST 


ERE is a practical treatment of the 

fundamental principles of chemistry 
written from the point of view of feminine 
needs and interests. 


The distinetive feature of the book is its 
method. Instead of following the usual 
routine of discussing the preparation, prop- 
erties, and uses of each element and then 
enumerating the compounds of the element 
with the preparation, properties, and uses 
of the compound, this book treats the 
compounds in a natural way with reference 
to their importance to products or activi- 
ties with which every woman should be 
familiar. 


For use in conjunction with the text the 
same authors have prepared Laboratory 
Exercises for Introductory Chemistry 
with Household Applications. This col- 
lection of exercises contains a generous 
supply of experiments having an especial 
interest and usefulness for women students. 
The price of the Naylor-Le Vesconte text 
is $2.60, and that of the Laboratory Ex- 
ercises is $1.25. 
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companion fragment to the proton is called the neutron 
and has the same weight but no electrical charge. This 
particle also flies out with an energy of 2,400,000 volts. 

The results of the collisions are interpreted from the 
disintegration fragments. It is concluded that the deuton 
bullet itself has been broken up and 4,800,000 volts of 
energy have been released as a result of this disaster. 
The deuton has to be very close to the target atom’s 
heart before this disintegration will occur. 

Very seldom do the right conditions exist for the re- 
lease of this enormous amount of energy. So seldom, in 
fact, that Dr. Lawrence states that the best targets gave 
only two disintegration protons for every 10,000,000 
deuton bullets bombarding the target. The process is so 
inefficient that it is only detected by very delicate scien- 
tific instruments and as yet can not be thought of as a 
commercial source of powerful energy. 


STREAMLINED AUTOMOBILES AND POWER 
CONSUMPTION 


THE automobile of 1933 consumes 30 per cent. less 
power in overcoming air resistance than its predecessor 
of 1928, wind-tunnel measurements on models by R. H. 
Heald, of the U. S, Bureau of Standards, show. This im- 
proved performance comes as a result of the modern 
trend toward streamline form. The tests showed, how- 
ever, that the air resistance of the 1933 car is more than 
twice that of a completely streamlined car of the same 
frontal area. 

The aerodynamic characteristics of six small-scale 
replicas, ranging from one quarter to one fifteenth natu- 
ral size, were studied in the wind-tunnel at air speeds 
from thirteen to seventy miles per hour. These six mod- 
els were a 1922 sedan, a 1922 touring car, a light sedan 
of 1928 and of 1933, and two models of the autos of to- 
morrow. The 1933 model was a composite model and 
not an exact duplicate of any actual make. It was 
equipped with disk wheels, exposed bumpers, fenders, 
headlights and spare tire. One model of the auto of the 
future differed from it in having the windshield inclined 
at a 45 degree angle, the top rounded front and rear, 
and a general smoothing of lines. The other model of 
the future presents a radical departure in design; the 
whole upper is rounded, blunt in front and tapered to 
the rear so that it resembles a section from a thick air- 
plane wing. The wheels of this car are enclosed in the 
body. 

Mr. Heald measured the resistance offered by these 
models to air currents of known velocity and from these 
data he obtains the so-called drag coefficients which ex- 
press the aerodynamic efficiency of the model. These 
coefficients ranged from 0.0017 for the 1922 sedan, 
0.0018 for the 1928 sedan, 0.0014 for the 1933 sedan to 
0.0005 for the ultramodern car of the future. 

The significance of these figures can be more readily 
appreciated when these drag coefficients are converted 
into horse-power consumption for an actual automobile. 
At a speed of 60 miles per hour air resistance uses 27 
horse-power for the 1922 sedan, 33 horse-power for the 
touring car of the same period, 26 horse-power for the 
1928 sedan, 18 horse-power for the 1933 sedan and 8 
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and 6 horse-power for the two streamlined models, The 
slight improvement of the 1928 model over those for 1923 
is due, not to any improvement in aerodynamic design 
but to a reduction in frontal area, and to a lesser exte, 
this is true also of the 1933 car as compared to the 19% 
model. At 48 miles per hour the power consumption ar 
to air resistance is only one half of that at 60 miles pe 
hour, while at 76 miles per hour it is doubled. 

A striking feature of Mr. Heald’s results is the pre 
diction that the 1933 automobile, shorn of its projectiyy 
bumpers, headlights and spare tire, fitted with a sloping 
windshield and a rounded top, would consume 10 hory. 
power less at 60 miles per hour, and about 20 horse-poyy 
less at 70 miles per hour. This would effect a conside. 
able saving in gasoline. 

The completely streamlined, aerofoil type, as repr. 
sented in the most advanced of Mr. Heald’s models, offe: 
a further slight improvement in performance, but thi 
would only be of practical significance at considerabj 
higher speeds. However, Mr. Heald points out that » 
automobile body of this shape would act like an airplay 
wing and at high speeds would produce a lifting fore 
The effect of this lifting force on performance has 1 
yet been investigated. 


A REPORTED ANCESTOR OF THE HUMA\ 
SPECIES 

Discovery of a jaw belonging to an ancestor of tk 

present-day human species was reported at a session of 


the Anthropological Institute, London, by Dr. L. 8. Bf 


Leakey. 


The discovery, if accepted according to Dr. Leakey’ 
interpretation, would mean that human history and ew: 
lution are pushed back into a much more distant pas 


than anthropologists have assigned to man. 


Dr. Leakey, whose excavations in East Africa hav 
been a subject of much scientific discussion, announce 


that the new-found jaw represents a new species, whic 


he called Homo kanamensis, in honor of Kanam in Eas 
Africa where the jaw was unearthed. The evidence of: 
new species is based on radiological examination of tl 
jaw. This x-ray test, it was said, showed distinguishiy 


features in the roots of the teeth, marking an evolutio 
ary trend towards Homo sapiens, the species to which : 
modern races of men belong. 


It was stated that the man represented by these sk: 
etal remains lived in the Lower Pleistocene age, whit 
would give this early species an antiquity of about ha: 
a million years. He would thus be a. contemporary 
Pithecanthropus erectus. Pithecanthropus, so-called aj* 
man of Java, is a far more primitive type, and has lo 
been rated as the most venerable proto-man ever foul! 


on earth. The new discovery would imply that a mu 


higher type of man, and a direct ancestor of the spec 
of man that survived into modern times, lived on ea! 
at an ancient date. The jaw found at Kanam shows! 


development of chin and arrangement of teeth that ” 
similar to Homo sapiens. 


Another skull from East Africa, the Kanjera skull, 


stated by Dr. Leakey to be Middle Pleistocene in ® 


tiquity and to represent a generalized primitive type 
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| struck St. Louis early this fall. 


themselves. 


October 20. 


NoveMBER 3, 1933 


Homo sapiens. The shape of the femur or thigh bone 
shows that this man walked erect. Development of a 
slture using hand axes of stone can be traced in East 


Africa. 


ENCEPHALITIS AND MOSQUITOES 


Ten Mississippi convicts who risked their lives to aid 
sience left the state prison at Parchman on November 1. 

Their liberty is being restored as a reward for their 
jeroic service to the society against which they com- 
mitted their crimes. They furnished proof that encepha- 
litis, sometimes called sleeping sickness, is not carried by 
mosquitoes. 

This enables investigators, seeking to protect society 
from the disease, to narrow the range of investigation 
and to come closer to knowledge of how the disease is 
transmitted. 

Another group of convicts, volunteers from the Vir- 
ginia state prison, are giving further proof that mos- 
quitoes do not spread the disease. These men served as 
subjects later than the Mississippi group. The remainder 
of their sentence, which runs to the middle of November, 
will be cheered by the knowledge that their release from 
danger of illness and from imprisonment is now almost 
certain. 

One month ago the Mississippi convicts volunteered to 
act as subjects in the experiments that Dr. J. P. Leake 
and his associates of the U. 8. Public Health Service 
were conducting during the epidemic of encephalitis that 
The epidemic ran out 
its course by the middle of October, but the experiments 
were continued in the hope of finding means of prevent- 
ing another such outbreak. 

Mosquitoes were suspected of spreading the disease in 
St. Louis. So that the experiment was made of trying 
to transmit the disease to healthy men by the bite of 
mosquitoes that had previously fed on encephalitis 
patients. The investigators first tried the experiments on 
But since they had been in the thick of the 
fight all along, visiting patients and handling their in- 
fected blood, they might have developed resistance to the 
disease which would protect them against even the bite 
of an infected mosquito. 


although more than twice the usual time necessary for 
the disease to develop after infection has elapsed. 


ITEMS 

THE Whipple comet has been found on a photograph 
taken with the 16-inch Metcalf telescope at the Oak 
Ridge, Massachusetts, station of the Harvard Observa- 
tory on October 15 and also on several plates taken on 
Professor George Van Biesbroeck, of the 
Yerkes Observatory, has confirmed the discovery of the 
comet by Dr. Fred L. Whipple, of Harvard, by reporting 
4 position determined on Sunday. Dr. Whipple’s finding 
of the comet was bulletined to astronomers throughout 
the world last Saturday. It is of 13 or 14 magnitude 
and therefore visible only in larger telescopes. 


A suRvEY of recent weather conditions by the U. S. 
Weather Bureau shows that the continuation of last sum- 


The convicts had not been so. 
f exposed. However, mosquitoes also failed to infect them, 
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mer’s long drought in the southwestern winter wheat 
areas is hampering the fall planting program in parts 
of Oklahoma and Kansas. The lack of rain is also felt 
in the Great Plains region from Nebraska on northwards. 
Farther east, conditions are more favorable, and fall- 
planted grains are already pretty well in. Autumn rains, 
regionally at least, have caused some interference with 
harvesting, as in the eastern Iowa corn area and in the 
northwestern part of the Cotton Belt. 


SHARP earthquake disturbance in the interior of Bo- 
livia was indicated by a study of data collected tele- 
graphically by Science Service and interpreted by seis- 
mologists of the U. S. Coast and Geodetic Survey. The 
quake began at 6:28 P. M., eastern standard time, on 
Wednesday, October 26. Its epicenter was in approxi- 
mately 22 degrees south latitude, 67 degrees west longi- 
tude. This point lies in the Bolivian state of Potosi, 
about 350 miles northeast of Antofagasta, Chile. It is 
an interior mountain region, without good communica- 
tions to the outside, so that if property damage or loss 
of life have resulted there may be a lapse of several days 
before a direct report reaches the world. The present 
report is based on instrumental data alone. 


Ir you were to travel over all the shoreline of the 
United States and its possessions, you would cover a dis- 
tance greater than four times the circumference of the 
earth at the equator. The task of mapping all the terri- 
tory, more than 103,000 miles in length, is one performed 
by the U. 8. Coast and Geodetic Survey. Captain R. S8. 
Patton, director of the survey, reports that 21 new charts 
and 152 new revisions of existing charts were issued by 
this bureau during the past fiscal year. The total num- 
ber of nautical charts now issued by the survey is 752, 
and these are supplemented by 5,515 coast and intra- 
coastal pilots, 31,609 tide and current tables, and 958 
tidal current charts. 


Nort only the height of a building or of a tree, but 
also the nature of the ground on which it rests, is of 
prime importance in determining whether it will be 
struck by lightning. That lightning chooses the path of 
least electrical resistance is the contention of L. N. 
Bogoiavlensky, of Soviet Russia, in a letter to Nature. 
The resistance of the air, he explains, is influenced by 
the radioactivity of the rocks below it, since radioactive 
materials constantly give off radiation which increases 
the ionization and the electrical conductivity of the air. 
From the frequency with which the supports of an elec- 
trical power line have been damaged by thunderstorms, 
Dr. Bogoiavlensky shows the parallelism between the 
number of lightning flashes that strike the ground, the 
electrical conductivity of the air and the distribution of 
radioactive rocks below the surface of the ground. These 
rocks lie sometimes at considerable depths, more than 
one hundred feet, but their radiation seems to be ef- 
fective. The measurements which led to these findings, 


used in choosing the location of power lines, radio trans- 
mitting stations, etc., were carried out in the outskirts 
of Leningrad, Moscow and Cheljabinsk in the Ural, by 
the Radiological Department of the Central Chamber of 
Weights and Measures, Leningrad. 
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What Teachers 


New and important 


“T have examined the book and find 
much that is new and important. In 
Chapter 3 the introduction of the ex- 
ponential function is admirably treated, 
while in Chapter 4 much work has been 
done in the treatment of resonance; the 
graphical representations should be par- 
ticularly helpful. The use of complex 
simultaneous equations in analysis of 
polyphase networks, and the inclusion of 
symmetrical components gives adequate 
attack on problems presented by this 
type of circuit. Chapter 1] deals in an 
interesting manner with non-harmonic 
quantities in three phase circuits and 
presents an analysis which is concise and 
clear.” 

Asst. Prof. WALTER A. CURRY 
Columbia University 


Excellent and judicious 


“The book represents an excellent and 
judicious presentation of alternating cur- 
rent circuit theory. It should materially 
enable the student to gain a basic work- 
ing knowledge for his more specialized 
subjects, also for his work later on in the 
field of electrical engineering.” 


Prof. M. S. COOVER 
University of Colorado 


Fundamentals 


“I find that Professor Weinbach’s book 
is an excellent treatment of the funda- 
mentals of electric circuit theory.” 

Prof. F. C. STOCKWELL 
Stevens Institute of Technology 


Thorough and refreshing 


“T have gone over this book quite care- 
fully, and find it very thorough and re- 
freshing. I was particularly attracted to 
the treatment regarding current net- 
works. . The chapter on short circuits in 
power systems was also very interesting.” 

Prof. F. E. DACE 
Bradley Polytechnic Institute 


Clear and concise 


“I am very enthusiastic about it. It is 
the first good textbook, so far as I know, 
which deals equally with Power and Com- 
munication Circuits. Prof. Weinbach’s 
treatment is clear and concise and should 
appeal especially to the more technically 
minded of the students. The chapter on 
Symmetrical Components is especially 
good.” 

Prof. FRED H. PUMPHREY 
Rutgers University 


ALTERNATING CURRENT 
CIRCUITS 


A Rational Treatment of Circuit Theory 


By M. P. WEINBACH 


Professor of Electrical Engineering, 
the Unwersity of Missouri 


HE recent progress in the art of communication by 

wire and radio as well as in the design and construc- 
tion of all kinds of apparatus for the generation, transfor- 
mation, control, transmission, and reception of electrical 
energy is due in a large measure to a fuller understanding 
of circuit theory and to a more complete knowledge of 
methods of analysis and schemes of solution. That circuit 
theory has the broadest application in all fields of elec- 
trical engineering has long been conceded. That greater 
emphasis should be laid on the generality of the subject 
has been realized only recently by practicing engineers 
and by teachers of electrical engineering. This book has 
been written with this definite aim in view. It presents 
a rational treatment of circuit theory, and is intended 
chiefly as a text in the course of Alternating Currents 
which usually precedes courses in Alternating Current 
Machinery, power and communication circuits, to the 
study of which it is basic in character. The book should 
therefore fit into most Electrical Engineering curricula 
either in the second semester of the junior year or in the 
first semester of the senior year. 
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XI. Non-Harmonic Voltages and Currents in Three-Phase Circuits 
XII. The Transmission Line 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


COLORS AND THE HUMAN EYE 


Ir the sky is viewed through a narrow, blackened tube 
its usual ‘‘blue’’ appears white, clouds are seen to be 
yellow, purple turns to pink, and a beautiful sunset be- 
eomes a mixture of tawdry colors. This fact was men- 
tioned by Professor J. B. 8S. Haldane, the physiologist, 
chemist and philosopher, as an illustration of his theory 
of vision. He explained the theory in delivering the in- 
augural address to the 197th annual session of the Edin- 
burgh Royal Medical Society. 

The apparent hues of a glorious sunset are not ‘‘ really 
there.’’ They are an illusion created by the human eye 
in an attempt to make the sunset conform to the ‘‘nor- 
mal’’ color-balance in the field of vision. The familiar 
blue of a clear sky is in part imposed by the eye to bal- 
ance the brilliant yellow rays of the sun. What we see 
depends, Professor Haldane believes, as much on the pe- 
culiar reactions of the eye to external stimuli as on the 
stimuli themselves. 

Frofessor Haldane formulated his theory as follows: 
1. In the perception of either color or brightness our 
vision as a whole is always active; there is no merely 
objective cause of color or brightness. 2. In this active 
perception we can distinguish the coordinated mainte- 
nance of color and complementary color, as well as bright- 
ness and darkness, in the field of vision. 

If his theory be true, the assumption on which Galileo 
and Newton founded physics, that ‘‘our sense-organs are 
simply receptive of various kinds of impressions from a 
surrounding physical world,’’ does not cover the facts. 
Newton, in his ‘‘Opticks,’’ had assumed that the color 
of any light depended solely on its refrangibility, or 
wave-length. Professor Haldane showed with experi- 
ments that he could make light which, by the laws of 
physics, ought to be yellow, turn blue, white, green or 
any other color, merely by changing the whole of its 
background. 

A small area of a white screen lit by a daylight lamp 
appeared blue when viewed through a hole in another 
sereer lit by a yellow lamp, and green when the front 
screen was lit by a red lamp. After a few moments the 
front screen appeared to be white, although actually it 
was still lit up by the red lamp. It is necessary for an 
object to be given the eye’s whole attention if its ‘‘true’’ 
eolor is to be determined. 


COSMIC RAYS 


WHEN high-speed cosmic rays from outer space hit 
atoms or other material particles on arrival in the earth’s 
atmosphere and thus start a shower of slower, secondary 
rays, the energy put in by the primary rays appears to 
be equalled by the energy in the resulting secondaries. 
Thus the physical rule known as the law of the conserva- 
tion of energy would seem to hold good in this new 
border zone of the realm of physics. 

Evidence suggesting that this is the case has been 
found by a 23-year-old student at the famous Cavendish 


Laboratory at Cambridge University, C. W. Gilbert, This 
evidence is the result of experiments seeking the thick. 
ness of lead armor that would produce the best regy)t, 
when used over batteries of instruments that register th, 
arrival of showers of electrically charged particles starte 
by cosmic rays. At sea-level the best thickness of thi, 
lead armor was found to be 16 millimeters (approyj. 
mately five eighths of an inch), which indicates an ayer. 
age energy of 70,000,000 electron volts in the arriving 
shower particles. On the heights of the Jungfrau jy 
Switzerland, 11,500 feet above sea-level, the maximuy 
thickness was found to be 22 millimeters (approximately 
seven eighths of an inch), corresponding to an average 
of 95,000,000 electron volts. This Mr, Gilbert interprets 
as indicating that the law of the conservation of energy 
is followed in the generation of secondary cosmic rays, 

Mr. Gilbert’s data and interpretations have not yet 
received technical publication. Early next year he will 
present a paper on them before the Royal Society. Mr, 
Gilbert is a former pupil of Professor P. M. 8. Blackett, 
co-discoverer of the electron. 


THE WEIGHT OF A NEUTRON 
Copyright, 1933, by Science Service 

AMERICAN ultra-modern alchemists working at the de- 
struction and creation of new atoms from old have found 
that one of science’s newly discovered building blocks of 
matter called the neutron is much lighter than English 
physicists have measured. 

Dr. Ernest O. Lawrence, addressing the meetings at the 
Solvay International Institute at Brussels, told how he 
and his colleagues, Drs. M. Stanley Livingston and Mal- 
colm C. Henderson, of the University of California, have 
again used their whirligig atom-smashing machine to pry 
into the hearts of atoms. Accelerating the hearts of 
heavy hydrogen atoms, which are called deutons, up to 
the enormous energy of 3,000,000 volts, they have bom- 
barded the rare light metal beryllium. 

These are the most energetic atomic particles ever 
produced by man and the most efficient atom-destroying 
bullets ever devised. From the results of the bombard- 
ment it is concluded that the beryllium disintegrates. 
Among the fragments flying out as a result of the ex- 
plosion are neutrons. These neutrons are electrically 
uncharged particles similar to the hearts of ordinary 
hydrogen atoms called protons. 

The California investigators say that the neutron 
weighs 1.0006 mass units. Professor J. Chadwick, of 
Cambridge University, England, last year said that the 
neutron weighs 1.0067 mass units. This little difference 
in mass means an enormous difference in energy for it 
is from the transformation of mass into energy that mod- 
ern alchemists hope to realize the Utopia of the future 
where all the energy necessary to run the world will come 
from the actual transformation of weight into driving 


power. 
The crashing of the deuton bullets into the target of 
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me By Rosert H. Wo.cort, Professor of Zodlogy, University of Nebraska. McGraw- 
ti Hill Publications in the Zodlogical Sciences. 615 pages, 6x9, illustrated. $3.50 
lum Consistently stresses principles and broad points of view and minimizes details. The 
tely book aims to give the beginning student a clear, comprehensive understanding of the 
age whole field of zodlogy. At the same time, it is representative of the so-called ‘‘types’’ 
rets course. It is intended for those students who need a substantial foundation in biology, 
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i Geology 


tt, By Professors Witu1amM H. Emmons, Georce A. THIEL, CLINTON R. STAUFFER, De- 
partment of Geology, University of Minnesota, and Ira 8S. Auuison, Professor of 
Geology, Oregon State College. 514 pages, 6 x 9, illustrated. $4.00. sf 
‘‘In this collaborative text the old geologic stories are retold with freshness and vigor, 
with much new illustrative material and many new lines of approach which should make 


A a strong appeal to college teachers of geology.”’ 1a 
, Professor Edson I. Bastin, Unwersity of Chicago ; 


f 


‘‘It is very evidently a valuable addition to the already long list of texts on this subject 
and impresses one with its high quality as an exhibit of book making, as well as an ex- 
ample of fine teaching methods and sound material. I congratulate you in producing [ 


such an excellent text.’’ 
Professor Charles P. Berkey, Columbia Unwersity s 


Historical Geology 


By Raymonp C. Moors, Professor of Geology, University of Kansas. 673 pages, 
6 x 9, illustrated. $4.00 


‘*Tt is in my opinion one of the very finest texts yet published in this field. . . . It con- F 
tains a great deal of material included in few texts in this country and well put in no i 


others. . . . I am positively enthusiastic about it.”’ 
| Professor Gayle Scott, Texas Christian University 


‘“Dr. Moore’s book is one of the best now available; it is thoroughly up to date, has the 
most logical arrangement of material of any existing text on historical geology. It is well 
written, clear, concise, and readable. The book should enjoy wide popularity, and de- 


serves careful consideration for use as a text by every teacher of geology in this country.’’ re 
Professor Albert W. Giles, University of Arkansas 


Send for copies on approval 


McGraw-Hill Book Company, Inc. 


330 West 42nd Street, New York Aldwych House, London, W.C.2 
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ordinary beryllium of isotope number 9 results in a 
transmutation of elements. Beryllium is changed into 
boron of isotope number 10 and a neutron. Assuming 
this to be the explosion that happens, a new low value 
for the weight of the neutron, 1.0006 mass units, has been 
caleulated. 


THE TRANSMITTABILITY OF 
ENCEPHALITIS 


FURTHER research into the encephalitis which was epi- 
demic in St. Louis this fall is now being done with mon- 
keys, following the close of experiments on convict-volun- 
teers in Mississippi. 

Results of the studies on the monkeys carried on by 
Drs. Ralph 8. Muckenfuss and H. A. McCordock, of 
Washington University School of Medicine, and Dr. 
Charles Armstrong, of the U. S. Public Health Service, 
have been announced by the health service in Wash- 
ington. 

Material from the brains of victims of human en- 
cephahtis has been injected into the animals, followed in 
almost every case by development of typical symptoms 
of the disease as it occurred in patients in St. Louis this 
fall. From 8 to 14 days after the injections the mon- 
keys developed fever and sat hunched up with head bent 
forward and eyes closed as if asleep. When disturbed 
they seemed alert and often hyperexcitable. 

The disease has been passed along from one group of 
monkeys to another by injecting material from the 
monkey’s brain into healthy animals. Seven such trans- 
fers of three different strains of encephalitis have been 
successfully made. 

Although the virus or germ causing the disease has not 
been gotten out into test-tubes and laboratory cultures, 
the fact that it can be kept alive in monkeys will enable 
the search to be continued and will possibly lead to the 
development of a means of fighting the disease more suc- 
cessfully than at present. 


THE LABRADOR GOLD SURVEY 

THE dream of prospectors that a goldfield rivaling 
the Klondike would be opened up in Labrador has been 
conclusively disproved by the findings during the past 
summer of Dr. A. K. Snelgrove, of the Princeton depart- 
ment of geology, leader of an expedition of Princeton 
undergraduates to Newfoundland. 

One party of this expedition made discoveries of the 


greatest importance pertaining to intercontinental cor- 


relation in the field of geology. 

Dr. Snelgrove, after a complete survey of a concession 
containing 42 square miles, alleged to contain over two 
billion dollars in gold, reported to the Newfoundland 
Government, which had authorized the survey, that the 


yield was not in excess of 40 cents to a ton. Last year 


the Newfoundland Government granted 22 concessions of 
100 square miles each, in the area of Lake Wabush 
Katsao, 200 miles north of Seven Islands, Quebec, on 
the basis of a claim of gold ore found by Captain D. 8. 
Bondurant, of St. Louis, Missouri. 

When the government learned that these concessions 
were being publicly sold to speculators, it requested Dr. 


‘Snelgrove and F. W. Foote, a mining engineer from New 
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York, to make the survey in the interest of the investors, 
The investigation was conducted under the supervision je!'™* 


of the Honorable W. J. Walsh, Newfoundland ministe; jmp?‘ 
of mines, and occupied three weeks. As a result of Dy In 
Snelgrove’s findings, the Newfoundland Governmen; yere | 
withdrew its postoffice in the district and officially ap. round 
nounced that the wealth of gold was a myth. pau! 

The Princeton expedition, which passed three months wz 
in Newfoundland, was divided into two parties. On: Mm 
party, conducted by George R. Heyl, graduate student re 


at Princeton University, carried on operations along the 
northeast coast. In the Notre Dame Bay archipelago 
rocks were found which proved to be the exact counter. oll 
part of those occurring in Scotland. This discovery es. ei 
tablished a definite geological relation between the east- | 7% 
ern and western hemispheres. Other finds made by this ; 
party furnished the key to the geology of the interior of 
Newfoundland. 

The other party, led by John R. Cooper, also a gradu. the | 
ate student at Princeton, has as its purpose the detailed ‘le 
mapping, with the aid of aerial photography, of the - 
various differentiates of the blow-me-down mountain 
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he 
serpentines and their mutual relations on the west coast. ae 
This activity was planned by Princeton as part of a two- Woo 
year program, designed to throw new light on the origin Nort 


of intrusive rocks which have sprung from common a 
been 
Last summer ’s expedition was a continuation of a series Buft 
of similar trips begun by Princeton in 1911. In addition 
to Dr. Snelgrove, Mr. Cooper and Mr. Heyl, three Prince- 
ton seniors, and one junior from Princeton University, T 
accompanied the expedition. They were: Maitland S. §& \;,. 
Kemmerer, of New York City; John T. Smithies and § ,)},., 
James E. Quigley, of Chicago, and C. E. G. Reeves, of & ig 
Summit, New Jersey. have 
REDUCTION OF CANADIAN BUFFALO HERD ff, 
BUFFALO meat will be available once more for homes, § , p 
hotels and restaurants of this continent during November §& \e< 
and December, following the decision of the Canadian § \0. 
Department of the Interior to reduce the government’s & ya; 
buffalo herds at Buffalo National Park near Wainwright, in| 
Alberta, by two thousand head. This wholesale slaughter fan 


recalls the settlement of the western plains when hunters acr 
and settlers wiped out nearly all the buffalo of the plains, 

killing more than a million of the shaggy animals in less ( 
than twenty years. : bel 


This year’s buffalo slaughter is necessary because of Ev 
the increase of the herd at Wainwrigiat to 7,500 head. the 
There is only grazing room for about 5,000 animals at fol 
this preserve, where 25 years ago the Canadian Govern- he 
ment took a herd of 716 animals. It is estimated that reg 
this original small herd has grown to 23,000 animals, the 


including those moved to other preserves and those which to 
have died naturally or have been killed off for meat by no 
the government. pr 


Strictly up-to-date methods are used in preparing the th 
1933 buffalo for the meat market. The whole herd is ta 
rounded up and the animals selected for slaughter are pe 
separated in special corrals. The buffalo hunt of older 
days has been replaced by a modern abattoir and the 
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nimals are killed under the direction of government in- 
pectors of the Dominion Department of Agriculture. 

In pioneer days, when countless thousands of buffalo 
vere killed only the tongues and part of the carcass sur- 
hounding the hump were utilized for food. Modern 
slaughtering methods have made possible many other 
bhoice cuts from the American bison, and a variety of 
steaks, chops and roasts will be on the market marked 
with government inspection stamps. 

Not all the buffalo meat will be eaten fresh. A num- 
per of the animals will be used to supply food to desti- 
tite Eskimos and Indians in Canada’s far north. The 
meat is dried and shipped to the northern police posts, 
where the constables will distribute it to families in want. 

In the West buffalo robes and buffalo coats will be 
Modern fur dressing methods have pro- 
duced buffalo pelts superior to those which once were 
found in the homes of the early western settlers. And 
the Mounted Police will have a new supply of buffalo 
coats to wear on the Arctic trail. 

Besides the herd of buffalo at Wainwright, Alberta, 
the Dominion has small herds at other western game pre- 
serves and a herd of approximately 15,000 animals in 
Wood Buffalo Park, at the boundary of Alberta and the 
North West Territory, where a 17,000 square mile reserve 
is maintained for the buffalo. Nearly 7,000 buffalo have 
been shipped in recent years from Wainwright to Wood 
Buffalo Park. 


ITEMS 


THE new cycle of sun-spots has begun. Dr. Seth B. 
Nicholson, of Mount Wilson Observatory, California, has 
observed two spots opposite in magnetic polarity to the 
old procession of gigantic disturbances on the sun that 
have held sway for the past ten and a quarter years. 
This was announced by the Carnegie Institution of 
Washington, of which the Mount Wilson Observatory is 
a part. One spot was seen the first three days of this 
week, while another very small one was observed October 
10. It is now the time of sun-spot minimum. The sun 
was nearly inactive in July and August, slightly active 
in September and nearly inactive in October. The new 
family of spots now beginning will continue to troop 
across the sun’s face for nearly eleven years. 


CALIFORNIA is in for another winter with temperatures 
below normal and little rain. Thus Dr. George F. Mc- 
Ewen, Seripps Institution oceanographer, has interpreted 
the trend of weather-making factors off the West Coast, 
following his custom of the past several years, in which 
he has seored a high percentage of hits. He was right 
regarding both low temperature and scanty rainfall for 
the winter of 1932-33. The coming winter is not expected 
to be as chilly as last year’s, though it will still be below 
normal in temperature averages. On the other hand, the 
precipitation trend indicates a drought even more severe 
than last season’s. The values of the seasonal precipi- 
tation, as he has caleulated them, range from 60 to 85 
per cent. of the average. 


GREAT wave-like disturbances far beneath the surface 
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of the sea, that never show themselves at the top, are 
being studied by a noted Swedish oceanographer, Pro- 
fessor Otto Pettersson. He first noticed them while he 
was getting data on the salt content of the waters in the 
Kattegat, outlet strait between the Baltic and North 
seas. He found that the boundary between the salt water 
at the bottom and the fresher Baltic water at the surface 
was subject to great wave-like undulations, as much as 
two or three yards, although the tide changes at the sur- 
face were measurable in mere inches. Since his Kattegat 
observations, Professor Pettersson has found even greater 
submarine or internal waves, especially in partially 
landlocked waters. In Gullmarfjord, at the western end 
of the Skagerrak, they reach a height of over thirty 
yards. Professor Pettersson has found a twelve and a 
half hour cycle in these submarine wave movements, and 
also other cycles corresponding to various lunar periods. 
He has advanced the hypothesis that these internal waves 
depend on the vertical component of the moon’s tide- 
producing force. Not all oceanographers are in agree- 
ment with him on this point, and the discussion of the 
cause of these internal waves is still in lively progress 
in seientifie circles. 


MOLTEN lava, so hot as to destroy in a moment any 
living thing it flows over, has nevertheless become a 
record book of ferns that once grew on the slopes of the 
great voleano Kilauea. The story of these ‘‘voleano 
fossils’’ is told by John E. Doerr, Jr., park naturalist 
of Hawaii National Park. One hundred and one years 
ago, a lava flow broke out on Byron’s Ledge, a wall-like 
isthmus separating the craters of Kilauea and Kilauea 
Iki. The shallow streams of lava running down the 
wooded slope into Kilauea Iki destroyed all vegetation 
in their pathway, leaving them covered with black, shiny 
tongues of the hardened material. A recently made trail 
cuts through some of these century-old lava sheets, the 
thinner ones of which can be pried up in slabs. On the 
under sides of the slabs there are abundant hollow moulds 
of the stems and leaves of ferns, showing many fine de- 
tails of their structure, even to the long narrow sori or 
fruiting bodies. 


TYPEWRITER script can be read with almost the same 
speed and accuracy as the printed type produced by the 
linotype, Dr. Edward B. Greene found in tests conducted 
at the University of Michigan. Students, in ten-minute 
tests, read the linotype material a little faster than the 
typewriting when both were in 7-point size, but found 
the typewriting easier when in 10-point size, the ‘‘elite’’ 
size more commonly used in typewriters. The differ- 
ences were so small, however, that linotype and type- 
writer script may be considered practically equal in legi- 
bility. It must not be assumed, however, that they would 
necessarily be equivalent for students not so advanced, 
for other kinds of type, or for longer periods of reading. 
The comparison of the two kinds of type was undertaken 
by Dr. Greene because the recent perfection of quick and 
inexpensive photoprinting processes in the printing of 
books and periodicals has made the question of legibility 
of typewriter type of increasing importance. 


og 
One | 
lent 
the 
| 
ago 
ter. 
es: 
ast: 
‘his 
“of 
du- 
led 
the 
1in 
st. 
v0- | 
in 
on 
y; i 
id 
yf 
D 
3, a 
r 
n 
, 
hs 
| 


: 


12 SCIENCE—ADVERTISEMENTS 


Vou. 78, No. 299 


1000-20 


The Aminco Supersensitive 
Mechanical Relay 


Operates on 6.9 ma. at 6 volts d.e. 


Breaks 1100 watts, 10 amperes at 
110 volts or 5 amperes at 220, a.c. 


Coil Resistance 875 ohms. 
Price $15.00 


774-776 Girard St., N. W. 


WE DO OUR PART 


Believe Research 


Because it enables us to put out 
better products for less money 


The Research in Metallurgy done during the past 
year, combined with careful and expert design on the 
part of our engineers, has made possible the Aminco 
Supersensitive Mechanical Relay—an instrument which 
occupies less space, is more strongly built, and costs less 
money than any supersensitive relay built before. 


In these days of increasing costs, it is an achievement 
to announce a better product for less cost than before. 
That is why we believe in Research. 


Write for the Aminco Catalog. 


AMERICAN INSTRUMENT CoO., INC. 


Washington, D. C. 


— 


PRECISION BINOCULARS 


Made with the accuracy of fine scientific instruments. 
Ample range of magnifications, bright clear field; 
compactness; freedom from color aberration. 


For Information write 


BAUSCH & LOMB OPTICAL CO. 
632 St. Paul St., Rochester, N. Y. 


STYLOGRAPH 


is a wax sensitized paper for graphic recordings. It 
marks with any sharp point and does not rub off like 
smoked paper. 

THE STYLOGRAPH CORPORATION 
Scottsville Road Rochester, New York 


FOR LABORATORIES OF 
CHEMISTRY and BIOLOGY 


Our new 1,044-page catalogue illustrates and de- 
scribes 11,814 Apparatus items and lists 2,762 
Reagent items, all controlled in quality, currently 
priced and stocked for immediate shipment. 


In meavenion catalogue, please state professional connec- 
tion with organized laboratory work. 


ARTHUR H. THOMAS CO. 
WEST WASHINGTON SQUARE 
PHILADELPHIA, U. S. A. 


Cable Address, BALANCE, Philadelphia 


APPARATUS and REAGENTS 


“JAGABI” 


JAMES G. BIDDLE CO. 
1211-13 Arch St. 


| RHEOSTATS 


Write for bulletin 1340S 


Philadelphia. [ 
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THE WISTAR INSTITUTE 
~ Hl School of BIBLIOGRAPHIC SERVICE 


Medicine and Dentistry 


University of Rochester 


Medical School, Strong Memorial Hospital, 
School of Nursing and Out-Patient Department of 
the University of Rochester and the Municipal 
Hospital of the City of Rochester, all under one 
roof. Medical, Surgical, Obstetric, Pediatric, 
Dental, Contagious and Neurological patients ad- 
mitted. Unusual opportunities for school and hos- 
pital codperation in medical and graduate dental 


teaching. 
Admission 
Medical candidates must have completed three 
years of college work with special requirements in 
chemistry, physics and biology. The entering 
class will not exceed 50, men and women being 
admitted on equal terms. 


Tuition 


Charge for tuition will be $400 per annum, pay- 
able in equal installments at the beginning of each 
semester. 


For information address 
THE DEAN 
School of Medicine and Dentistry 
Crittenden Boulevard, Rochester, N. Y. 


CAROTENE 


Primary Vitamin A 
) 

For your vitamin A investigations, carotene (pri- 

mary vitamin A) of known potency and definite 

purity is now available at minimum cost in the 

following products: 

Smaco Crystalline Carotene 

Smaco Caritol (0.3% carotene in oil) 


* * 


ISSUES 


AUTHORS’ ABSTRACTS 


of all papers appearing in the journals listed below 
prior to publication of the articles in full. 
By this advance information biologists may familiarize 
themselves with contemporary research in a minimum of 
time. 

Advance Abstract Sheets are issued twice a month, 
each sheet containing ten or more authors’ abstracts. 
Subscription rate is $3.00 per year. 

Bibliographic Service Cards, following the Advance 
Abstract Sheets, also are issued twice a month. In addi- 
tion to the authors’ abstracts, the cards provide subject 
headings and complete bibliographic reference. The 
ecards are convenient for filing and library records. 
Price, $5.00 per year. 

At regular intervals the authors’ abstracts are assem- 
bled and published in book form with complete authors’ 
and analytical subject indices. Price, $5.00 per volume. 
Liberal discount to subscribers to the Bibliographic Ser- 
vice Cards. 

JOURNAL OF MORPHOLOGY 

THE JOURNAL OF COMPARATIVE NEUROLOGY 

THE AMERICAN JOURNAL OF ANATOMY 

THE ANATOMICAL RECORD 

THE JOURNAL OF EXPERIMENTAL ZOOLOGY 

AMERICAN ANATOMICAL MEMOIRS 

AMERICAN JOURNAL OF PHYSICAL ANTHROPOLOGY 

JOURNAL OF CELLULAR AND COMPARATIVE PHYSIOLOGY 

PHYSIOLOGICAL ZO6LOGY (Chicago, Illinois) 

PUBLICATIONS OF THE BIOLOGICAL SURVEY OF THE MOUNT 
DESERT REGION 


The Wistar Institute of Anatomy and Biology 
Philadelphia, Pa., U. 8. A. 


Second Edition: Revised and Enlarged 


THE RAT; DATA AND REFERENCE TABLES 
Memoir No. 6: 458 pages. Bibliography: 2206 titles 
HENRY H. DONALDSON 
Published by THE Wistar INSTITUTE 
Philadelphia, Pa., U. S. A. Price, $5.00 


The Rat: A bibliography, 1924-1929. 
L. E. Drake and W. T. Heron 
1353 tities—with subject index. 
Price—50 cents 
Orders may be sent to 


The Wistar Institute, 36th Street & Woodland Ave., 
Philadelphia, Penna. 


Carotene satisfies the minimal vitamin A require- 
ments of the rat when fed at a level of one-half 
gamma (0.0000005 gram) daily. One gram of 
pure carotene, therefore, supplies two million Sher- 
man units of vitamin A. 


Best Results 
Assured with 


Price of crystalline carotene—$5.00 a gram 
Special quotations for large quantities. 


100 milligram vacuum-packed tubes of carotene 
are available for demonstration purposes 
at 75c each. 


For further information, write 
to Department H. 


us 


S.M.A. Corporation #2. 


E. 46 & Prospect Avenue Cleveland, Ohio 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE AWARD OF THE NOBEL PRIZES IN 
PHYSICS 
Copyright, 1933, by Science Service 

THREE European leaders in the new physics will re- 
ceive the 1932 and 1933 Nobel prizes in physics. Pro- 
fessor W. Heisenberg, of Leipzig, was awarded the 1932 
Nobel prize in physics for his development of quantum 
mechanics and its resultant discovery of the allotropic 
forms of hydrogen. The 1933 Nobel physics prize is di- 
vided between Professor E. Schrédinger, of Berlin, now 
working at Oxford, and Professor P. A. M. Dirac, of the 
University of Cambridge, England, for their new forms 
of atom theory. The 1933 Nobel prize in chemistry will 
not be awarded this year. The three relatively youthful 
European physicists who have been crowned with Nobel 
prizes in physics are the creators of physical theory that 


has had great influence upon philosophical ideas as well . 


as science. 

Professor Werner Heisenberg, awarded the 1932 Nobel 
physics prize, is now only thirty-two years old. Still 
younger is Professor P. A. M. Dirac, who is thirty-one 
years old, while Professor Erwin Schrédinger, formerly 
of Berlin and now of Cambridge, who shares the 1933 
physics Nobel award with Professor Dirac, is the senior 
member of the group with an age of forty-six. 

The three Nobel prize men, two Germans and an En- 
glishman with a French name, all have picturesque per- 
sonalities and their erudite adventures in physics, pur- 
sued in both European and American centers of research, 
have been accompanied by happy companionship among 
the trio and with other students of physics. 

Professor Heisenberg is the son of a professor of Greek 
philology. He studied with Professor Arnold Sommerfeld 
and Professor Niels Bohr. By the time he was twenty- 
one he had an international reputation for his studies 
of atom structure and the Zeeman effect. His great 
achievement, the development of quantum mechanics, 
began in the fall of 1925. Then the young Heisenberg 
presented the scientific world with the first mathematical 
exposition of why the electrons revolving about atomic 
hearts stick to their orbits. 

The famous Heisenberg principle of indeterminance or 
uncertainty was a further development of his theory. 


This proves that in the attempt to determine the velocity 


and the position of an electron science meets with a final 
boundary to human knowledge. 

The citation of the Nobel award to Professor Heisen- 
berg states that it is. for his development of quan- 
tum mechanics ‘‘and its resultant discovery of allotropic 
forms of hydrogen.’’ A colleague of Professor Heisen- 
berg, then of the Kaiser Wilhelm Institute of Berlin, 
demonstrated experimentally the two molecular arrange- 
ments of varieties of ordinary light weight hydrogen 
(atomic weight 1) which are known as parahydrogen and 
orthohydrogen. 

To a large extent the work on atom theory for which 
the 1933 physics Nobel prize is divided between Profes- 


sors Schrodinger and Dirac is built upon the foundatio, 
of Heisenberg’s work. The French physicist, de Broglie 
who also received a Nobel prize, conceived the idea of th, 


wave mechanics brand of physics which was carried »§ 


by Professor Schrodinger, who arrived at a shorter ay 
simpler solution by a different route. Professor Djp,, 
was doing his graduate work at Cambridge when Heiggy. 
berg’s first paper was published in the autumn of 199; 
Developing his own mathematics, using unconventioy,) 
methods of getting clear of mathematical tangles, ag ¢. 
emplified by his invention of ‘‘q numbers,’’ Professy, 
Dirac produced a still more advanced system of quanty 
mechanics. Perhaps his most strikingly original and s; 
cessful contribution is his relativistic theory of the ele. 
tron. When just over thirty years of age, Profess; 
Dirac was appointed to the Lucasian chair of mathemg:. 
ies at Cambridge. 

Although until recently the Vienna-born Professy 
Schrodinger held the chair of theoretical physics at th; 
University of Berlin, to which he was appointed i 
1927, he now finds working at Oxford more congenial 
than the present atmosphere of Berlin. He made x 
enforced departure from Germany due to the present 


political régime, and last month he was elected to fe-J 


lowship in Magdalen College, Oxford. 


MATHEMATICAL EQUATIONS IN QUANTUM 


MECHANICS 
Copyright, 1933, by Science Service 


SEEKING to link the extremely minute realms of tli 
new quantum mechanics of physics with the wide-flug 
scope of the mechanics of relativity, Sir Arthur Edding 
ton, the Cambridge astronomer, presented to the Royal 


Society of London new mathematical equations whichf 


may receive acceptance by the scientific world and thu 
extend man’s understanding of the physical world 
about us. 

To obtain tractable equations in linking microscopi 


quantum mechanics and microscopic relativity, Sir Arthu § 


found it necessary to use something mathematically 
simpler than the kilogram as a comparison standard 0! 
mass. As an intermediary, therefore, he uses an ideal 
uniform distribution of matter which he described as 4 
sort of ether. 


The link between quantum mechanics and relativity is 


given by a quadratic equation that, translated into worl: 


that can be set in newspaper type, reads: Ten times the] 


letter m squared minus 136 the letter m times the lette! 
m subzero plus the letter m subzero squared equals 2r°. 
The letter m is the mass of the electric particle and the 
two roots of the equation give the masses of the fund 
mental units of matter, the proton and the electro, 
found to be in the ratio of 1847.6 to one. The letter ™ 
subzero is the mass of comparison of the ether and it * 
calculable from a formula in terms of the following fou! 
fundamental constants: Planck’s constant, the velocity 
of light, the de Sitter radius of empty space time au 
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the number of particles in the universe. This number is 
equal to ten raised to the seventy-ninth power. 

In the maze of connections between physical constants 
jeveloped by Sir Arthur this number of particles in the 
miverse is the one pure number which has as yet no 
sheoretical explanation. 

One result of the equation that can be tested by ob- 
rvational astronomy is that there is a limiting speed 
of recession of the nebulae or the so-called red shift or 
Doppler effect. This limit is computed by Sir Arthur 
as 780 kilometers per second per megaparsec. This is 
, sort of upper speed limit for the explosion or expansion 
of the universe. 

Sir Arthur Eddington, widely known as the author of 
“The Nature of the Physical World’’ and other books 
as well as for his scientific work in astronomy and theo- 
retical physics, has in the past few years been developing 
a theory of the electron that can be reconciled with the 
relativity theory of Einstein, which incidentally Sir 
Arthur by his 1919 eclipse expedition did much to bring 
to the attention of science. 


ALUMINUM-COATED MIRRORS AND 
ULTRA-VIOLET LIGHT 


Stars that are hotter and brighter than science ever 
conceived, which make our own sun-star look like a can- 
dle beside a powerful beacon, have been ‘‘captured’’ 
in the aluminum mirrors of the Boothroyd expedition, 
just returned to Cornell University from a mountain 
peak in Arizona. For the first time, the ultra-violet 
spectra of about 80 stars have been photographed, open- 
ing up an entire new field to astronomers in the study 
f stellar matter and stellar temperatures. 

This feat was accomplished as the result of a new 
process developed by two young Cornell physicists, by 
which chromium and aluminum can be deposited on glass. 
The silver-coated mirrors hitherto used in reflecting tele- 
scopes have been able to capture the spectrum only as far 
as the yellow-green region, and were unable to catch the 
high wave-length of the violet emanations, which tell 
more than anything else about the temperature and con- 
dition of the stars. 

Professor S. L. Boothroyd, head of the Cornell depart- 
ment of astronomy, who organized the expedition to 
Arizona to put the new invention to practical test, re- 
ported on his return that not only did their spectrograms 
confirm previous ideas on the hotness of certain stars, 
but indicated that some of the so-called ‘‘dim’’ stars are 


§ i reality brighter, photographically, than those hitherto 


considered the brightest. 

These tremendously hot stellar bodies are called ‘‘ blue 
stars,’’? as contrasted with red and yellow stars. They 
are dim, if not wholly invisible, to the human eye, be- 
cause their ultra-violet rays escape the eyesight. The 
aluminum-coated mirror, however, proved much more 
effective than the human eye. 

The Cornell investigators were given cooperation by 
the Lowell Observatory at Flagstaff, Arizona, and made 
use of the observatory’s mountain station, 11,500 feet 
above sea-level on Schultze Peak, some ten miles north 
of Flagstaff. This location was chosen because of the 
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clearness of the atmosphere and the comparative absence 
of dust, which absorbs much of the ultra-violet spectrum 
at lower levels. The expedition worked for about six 
weeks, taking pictures which have now been brought back 
to Cornell for study. About a year will be required for 
the detailed measurements and interpretation of the 200 
spectrograms which were taken. 

Professor Boothroyd’s companions on the expedition 
were Robley C. Williams and G. B. Sabine, who, at his 
suggestion, developed the aluminum mirror. Their first 
success was with chromium, but aluminum proved even a 
better reflector. The mirror which did most of the work 
at Flagstaff was 15 inches in diameter. 

‘*We obtained spectrograms of a region about as far 
beyond the violet,’’ Professor Boothroyd said, ‘‘as the 
violet is from the yellow-green.’’ Among the stars to 
which particular attention was given and which are ex- 
pected to reveal valuable secrets about stellar composi- 
tion were iota Orionis, Betelgeuse, Procyon and Rigel. 

The Arizona experiments proved that high humidity 
of the atmosphere does not affect the transmission of 
ultra-violet rays; in fact, it does not even scatter them, 
as was previously suspected. The only thing that inter- 
fered with the work was dust and smoke, which seemed 
to keep the rays from coming through to earth. 

Professor Boothroyd said that transmission was per- 
fect after a rainstorm, when the atmosphere held a large 
amount of water in gaseous state. But when a wind- 
storm blew up, filling the air with dust from the sur- 
rounding desert, results were extremely poor. 

Some of the work was done at the Lowell Observatory, 
whose altitude is 7,350 feet. The astronomer noted the 
fact that there was practically no difference in trans- 
mission of the violet rays at that altitude and at the 
mountain station, which is 4,150 feet higher. 


A DELICATE TEST FOR LEAD 

LEAD, a poison against which our food, drugs and cos- 
meties have to be guarded with ever-increasing vigilance, 
is now made to betray its presence by the red blush it 
causes in a greenish solution of one of the aniline dyes, 
diphenyl-thio-carbazone, called ‘‘dithizone’’ for conve- 
nience by the chemists. The new test, which has the 
double advantage of being both delicate and quick, was 
described before the meeting of the Association of Agri- 
cultural Chemists by H. J. Wichmann, of the Food and 
Drug Administration, U. 8. Department of Agriculture. 

Food and drug analysts often have to determine 
whether or not a shipment of fruit is carrying more than 
the tolerated minimum of lead-spray residue. They can 
not take more than a few hours for this. Yet hitherto 
the quickest accurate lead-determining technique de- 
manded several days. To deliver themselves from this 
dilemma they made their search for a new and quicker 
method. 

The dye ‘‘dithizone’’ has been known for a long time; 
it was first described in Germany by the famous chemist 
Emil Fischer. Fischer even noted the red precipitate 
eaused by the addition of lead. But so far as is now 
known, nobody had previously discovered the beautifully 
delicate gradations of color, from the solution’s original 
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green through blue and purple to cherry red, that occur 
when a lead solution treated with ammoniated cyanide is 
added to a solution of the dye containing chloroform. 
By matching hues with other tubes containing a known 
amount of lead-dithizone, the chemist can now determine 
in a very short time exactly how much lead an ‘‘un- 
known’’ sample contains. The error involved in this op- 
eration has been determined as within four per cent. 

The dithizone reaction is practically specific for lead. 
If the suspected sample contains tin or thallium, there 
may be some interference; but these elements can be 
eliminated in preliminary steps. A modification of the 
method, using formic acid instead of chloroform, gives 
promise of yielding equally accurate determinations for 
mercury, another poison frequently encountered in food 
and drug work. 

Dithizone has hitherto been manufactured only in 
Germany, and is exceedingly expensive, the cost of the 
pure product delivered in this country being about $400 
a pound. However, chemists at the University of Mary- 
land have undertaken its manufacture, and have already 
succeeded in making enough of it for all official needs. 


AMEBIC DYSENTERY IN CHICAGO 


PHYSICIANS throughout the country are warned to be 
on the lookout for cases of amebic dysentery among their 
patients who visited Chicago this summer and fall. This 
warning was sent at the suggestion of Dr. R. R. Spencer, 
of the U. 8. Public Health Service, who is assisting 
Chicago’s health commissioner, Dr. Herman N. Bundesen, 
in an investigation of the dysentery outbreak in that 
city. 

Some of the cases were not recognized as dysentery 
and the patients have been operated on for appendicitis 
and ulcerative colitis with unfortunate results. This is 
because the disease for the most part only occurs in 
tropical countries and is generally not thought of by 
physicians practising in the north. 

The outbreak, which started early in July, has been 
traced to chronic cases and carriers of the disease among 
the food handlers in two Chicago hotels, according to the 
Federal Health Service. Reports of 113 cases have 
already been received. Of these, 79, including 7 deaths, 
occurred in Chicago, while 34, with 8 deaths, occurred 
outside Chicago, but have been traced to the Chicago 
hotels where the patients had been guests. Among the 
fatal cases were several members of the executive com- 
mittee of the National Lumber Manufacturers’ Asso- 
ciation. 

Health officials do not foresee any wide-spread out- 
break of the disease throughout the country. But they 
are anxious to have all cases recognized as dysentery so 
as to avoid any further deaths due to mistaken diagnosis 
and wrong treatment, such as surgical operation. 

Amebic dysentery is caused by a single-celled animal 
called ameba. It may be spread by contaminated water 
or foods that are eaten raw or by carriers who handle 
food, as in the Chicago outbreak. Cooking kills the 
ameba. The disease takes about three weeks to develop 
after the patient has been infected. 
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ITEMS 


A NEW chemical preparation that can be used ingte,, 
of thyroid extract for the treatment of one type of thy. 
roid gland disorder will be announced by Dr. 4. B. 
Anderson, of University College Hospital, Professo; (" 
H. Harington, of London University, and Professoy D. 
M. Lyon, of Edinburgh University, in the forthcoming 
issue of The Lancet. The new preparation has the sejey, 
tific name 3-5-diiodothyronine. It has been used sy. 
cessfully in the treatment of myxedema, a condition dy 
to underactivity of the thyroid gland characterized }, 
dropsy-like swelling especially of the face and hands 
dulling of mental activity, drying and wrinkling of th, 
skin, falling hair and general sluggishness. Daily dose; 
of the new medicine relieve the symptoms of this diseas 
without producing any ill effects. It is given by mout) 
and produces results compareble to injections of thy. 
roxine, the thyroid gland preparation generally used ty 
treat this condition. 


Tiny colonies of leprosy bacilli, appearing under the 
microscope as groups of very small, red-stained rods an( 
probably representing a further step towards the con. 
quest of leprosy, were described by Drs. Earl B. Me. 
Kinley and Elizabeth Verder, of the George Washingto: 
University School of Medicine at a meeting of the Amer 
ican Society of Tropical Medicine. These bacilli, gei. 
erally considered to be the germs that cause leprosy, are 
so small that whole colonies of them can hardly be seen 
without the aid of a microscope. They are important 
because they have been grown outside the body of man 
or other animal. This means that scientists may it 
last be able to study them in laboratories like the gern 
of other diseases which have finally been conquered }) 
such scientific investigations. These little bacilli, whic) 
were obtained from the bodies of lepers, are extreme) 
difficult to locate, because even colonies of them are s0 
fine and small they are easily missed by trained bacter- 
ologists. The method which Dr. MeKinley and Dr. Verder 
have developed for finding them, however, may help to 
locate the germs in the early stages of the disease ani 
thus aid in its diagnosis. 


EEL grass, a marine growth important as food for 
certain aquatic birds, is apparently disappearing from 
European waters as well as from the Atlantic seacoast 
of North America, as recently reported. A. D. Cotto, 
keeper of the herbarium and library of the Royal Botanic 
Gardens at Kew, reports in Nature that the plant is 
almost gone from many piaces in England where it was 
formerly abundant, and that in other places only a few 
scattered undersized specimens are to be seen, The dis- 
appearance of the eel grass can have serious consequences 
aside from the distress and starvation it causes among 
waterfowl, for the plant is in many places the means of 
holding mud and sand banks stationary, which now, with 
out its anchoring action, can be washed out by waves 
and currents, causing serious trouble by being rede- 
posited in navigation channels. 
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ith traditional Spencer 


Spencer Laboratory Microscope 
13-MLH. Eight superior features 
make it one of the finest labora- 
tory microscopes. Write for folder 
M-58 for complete description and 
price. 

VISIT OUR BOOTH NO. 25 


at the A. A. A. S. Meeting at Boston 
December 27th to January 2nd 


Microscope lenses are mounted in the lens cells. The 
centers of curvature of each surface of the combination 
of lenses as they are positioned in the cells must lie in a 
straight line. Four separate inspections insure this condi- 
tion after the operation of lens mounting. @ With a skill 
born at the time Charles A. Spencer was producing lenses 
which excelled all others for sharpness of definition and 
resolving power (see “The Microscope and its Revelations” 
published in 1856) the craftsmen at Spencer Lens Com. 
pany today produce objectives that are the finest possible. 
@ Optics are the heart of the instrument. No matter how 
fine the accessories, if the optics are not perfect, your 
microscope will not function perfectly for you. A Spencer 
Lens is always OPTICALLY PRECISE. Today, Spencer Lens Com- 
pany is the leading manufacturer of research microscopes. 


Be sure your microscope isa SPENCER 


BUFFALO, N. Y., U. S. A. 
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SCIENCE NEWS 


Science Service, Washington, D. C, 


THEORIES OF THE UNIVERSE 

WORLDS are, because parts of the universe collapsed. 
This, in a sentence shorter than a telegram, sums up a 
theory of the genesis of the spiral nebulae, the vast 
islands of suns that swim at vaster distances apart in 
the depths of space, as presented by the Abbé Georges 
Lemaitre, of the University of Louvain, before the Wash- 
ington Academy of Sciences. 

The Abbé Lemaitre, who is at present a visiting pro- 
fessor at the Catholic University of America, developed 
this theory as a part of his larger theory of an expand- 
ing universe, which started with all matter (or energy) 
concentrated at a point, and which has been rushing 
asunder with explosive speed ever since. 

The universe, the lecturer reminded his hearers, is 
exceedingly empty. The masses of the stars, and of their 
aggregations into galaxies, are impressive; but when all 
matter is averaged out into all the space through which 
it is distributed, it comes to about one atom to a cubic 
yard of space. How could so thin a population of par- 
ticles ever become aggregated into whole galaxies of 
suns ? 

For answer, the Abbé postulated regional irregulari- 
ties in his expanding universe—regions where the rate 
of expansion was slowed down to a certain critical low 
velocity. In some of these regions, the velocity of ex- 
pansion failed to accelerate again; there were ‘‘col- 
lapses,’’ permitting the aggregation of particles, and 
their condensation into the spiral nebulae or galaxies, 

Abbé Lemaitre suggests that such a moment of eriti- 
cally low velocity of expansion, with resultant collapse 
and formation of aggregates of matter, occurred for the 
odd millions of light-years of space with which we are 
familiar about a billion years ago. This billion years is 
much less time than is called for by the theory of the 
passing of all stars through the same stages of develop- 
ment, from giant globes of unimaginably hot gases to 
aged ‘‘dwarf’’ stars of relatively feeble temperature 
energy. The Abbé does not think it necessary to postu- 
late this uniform evolutionary course for all stars; his 
theory admits of the simultaneous and very rapid forma- 
tion of stars of all classes. His contacts with American 
astronomers on his present visit to this country, he said, 
have supplied him with data which appear to support his 
present theory. 


A VERSATILE SOLVENT 

ONE dream of the ancient alchemists, the ‘‘ universal 
solvent,’’ has been brought nearer to realization than 
ever before by the discovery that acetamide, a compound 
made from acetic acid and ammonia, has a wider range 
of solvent power than any other known substance. This 
discovery has just been announced by Professor O. F. 
Stafford, of the department of chemistry at the Univer- 
sity of Oregon. 

Because all life processes occur in solution, and be- 
cause many important industries are dependent upon 
solubility relationships, Professor Stafford’s discovery is 


regarded by his colleagues as an outstanding contriby. 
tion to the science of chemistry, both in its pure ang 
applied aspects. 

The best common solvents hitherto known have been 
ammonia and ordinary water; acetamide is declared ty 
be superior to both. To test his discovery, Professor 
Stafford ascertained the approximate solubilities of some 
400 organic and 200 inorganic substances. Working on 
the theory that a substance is most soluble in another 
substance chemically related to it, he found that 
acetamide has such chemical kinships to an unusually 
wide range of other substances. That is, each of the 
atom-groups in its make-up reaches out, like a hand, 
toward similiar atom-groups in many other compounds, 
It is this fact which gives it its extraordinary solvent 
powers. 

Acetamide contains a methyl group that gives it 
solvent powers for hydrocarbons; its carbonyl group 
relates it to ketones, esters and acids; its tautomeric 
hydroxyl group gives it kinship to water and the aleo- 
hols; its amino group brings it into line with ammonia 
and its derivatives, while the ease with which it yields 
nitrile suggests a relationship to cyanogen compounds. 

Acetamide has long been known to chemists, though its 
extraordinary solvent powers have only just been dis- 
covered. It is a solid at ordinary temperatures, but it 
melts at about 80 degrees Centigrade (176 degrees 
Fahrenheit) to form a mobile liquid. It is easily and 
cheaply manufactured from acetic acid (the stuff that 
makes vinegar sour) and ammonia. Its ability to dis- 
solve many things, at present nearly or quite insoluble, 
is expected to lead to important industrial applications. 

Professor Stafford is already well known in his field, 
especially for the invention of a process of wood car- 
bonization, which is in large-scale use at an industrial 
plant at Iron Mountain, Michigan. 


THE RESISTANCE OF REGENERATED 
CELLS 

A NEw theory of how certain cells of the body develop 
resistance to injury was described by Dr. William deB. 
MacNider, of the University of North Carolina, at the 
meeting of the Southern Medical Association. For the 
scientific studies leading to the development of this new 
theory, Dr. MacNider was awarded the research medal of 
the association. 

The new theory may explain what happens to some 
patients suffering from chronic Bright’s disease and to 
mothers who develop kidney trouble just before the birth 
of a child. 

Certain cells of the kidneys and liver, known as fixed 
tissue cells, can be injured by such poisons as bichloride 
of mercury, uranium and chloroform. Dr. MacNider in- 
vestigated the results of such injuries in animals and 
found two types of reaction. 

In one type the injured cells may regenerate or ‘‘come 
back’’ in a form similar to their original cell form. 
These cells, he found, had no resistance to future injury 
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New McGraw-Hill Texts 
Du- 
for Second Semester Courses : 
* Introduction to Differential Equations 
0 
By Lester R. Forp, Assistant Professor of : 
Modern Physics Mathematics, Rice Institute. In Press. 
me New Second Edition Ready in December. ‘ 
on By F. K. RicutmMyer, Professor of Physics 
er Cornell University. International Series in 4 thorough, rigorous treatment characterized by " 
at Physics. In Press. Ready in January. particularly sound presentation of theory. Written 
ly Thoroughly revised and considerably enlarged, this P™™arily from the point of view of the student of : 
¥ new edition of Professor Richtmyer’s well-known Pure mathematics. e 
a text covers the rapid progress in modern physics ‘ 
‘1 made during the past five years. The author pre- } 
8. sents not only the facts and theories of modern ° ° Pe 
nt physics, but pays particular attention to the way Higher Mathematics for > 
in which they have originated. The semi-historical 
it method of exposition is followed, offering a clear Engineer S and P hysicists S 
perspective of the growth and present trends of By I. S. SoKoLnikorr, Assistant Professor ee 
P physics as a whole. of Mathematics, and E. S. SoKoLNIKoFrF, s 
Instructor of Mathematics, University of 
0- : Wisconsin. In Press. Ready in January. 
The Physics of y y 
An accurate introduction to those branches of 
ls Electron Tubes mathematics most frequently encountered by the rs 
‘ By L. R. Kowuer, Physicist, Research Lab- engineer in his practice. The material is also de- = 
. oratory of the General Electric Company. signed to meet the needs of students of the applied 
4 International Series in Physics. In Press. iences. Some of the chapter headings are: Ellip- 
it Ready in December. ; 
: é tical Integrals, Solution of Equations, Determi- 
nants and Matrices, Infinite Series, Partial Differ- 
entiation, Fourier Series, Multiple Integrals, Line 


thorough yet not ultra-technical treatment. Em- 
phasis is placed on what takes place inside the tube 
rather than the circuits in which the tubes operate 
or the applications of the tubes. The book covers 
recent advances in the field and brings together in 
one volume much material which has heretofore 
been available only in seattered publications. 


Introduction to Cytology 


New Third Edition 
By Lester W. SuHarpP, Professor of Botany, 
Cornell University. McGraw-Hill Publica- 
tions in the Agricultural and Botanical 
Sciences. In Press. Ready in January. 


The revision of this standard text follows the gen- 
eral plan of the earlier edition, dealing chiefly 
with the structural and genetical aspects of 
cytology. Many changes have been made to adapt 
the book more closely to the needs of students 
with comparatively little experience in this subject, 
without, however, making it an elementary treatise. 
Forty new illustrations have been added, and the 
bibliography, long regarded as one of the most 
valuable features of the text, has been brought up 
to date. 


Integrals, Improper Integrals, Vector Analysis, 
Probability, Complex Variable. 


China’s Geographic 
Foundations 


By GrorGe B. Cressey, Chairman, Depart- 

ment of Geology and Geography, Syracuse 

University. In Press. Ready in December. 
This important new book gives, for the first time, 
a comprehensive, authentic picture of Chinese cul- 
tural and physical life and problems based on a de- 
tailed survey of geographic regions. The author 
interprets the adjustments which the Chinese have 
made to their environment, and portrays the varied 
characteristics of China’s life and culture against 
a background of history, topography, climate, 
agriculture, natural resources, and foreign trade. 
A feature of the book is the wealth of photographs, 
supplemented by new, accurate maps and diagrams. 


Send for copies on approval 


McGraw-Hill Book Company, Inc. 


330 West 42nd Street, New York 


Aldwych House, London, W.C.2 
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by the same chemicals. On the other hand, the cells may 
regenerate or come back in a changed form which is not 
the normal type of cell, but which is capable of doing 
some work. This type of cell is resistant to many times 
the amount of the same injurious chemical that produced 
the change. 

Dr. sfacNider observed dogs that developed acute 
Bright’s disease from bichloride of mercury or uranium 
poisoning. When the animals were slightly ill and then 
recovered, with no change in the type of cells in the 
kidneys, they had no resistance to further poisoning with 
the chemicals. But when animals became very ill and 
recovered, their kidneys having been repaired with an 
abnormal type of fixed cells, they developed a very great 
deal of resistance to the chemicals. 

From these studies, Dr. MacNider concluded that the 
mother who is very ill of kidney disease before her child 
is born, but who recovers, can generally have more chil- 
dren without any further trouble, because the cells in 
her kidneys have come back in this abnormal, highly 
resistant form. On the other hand, the patient who is 
only slightly ill will probably have trouble before the 
birth of subsequent children. 


THE OVER-PRODUCTION OF INSULIN 

A CONDITION which appears to be epilepsy, but is really 
due to the increased production of insulin and consequent 
greatly decreased amount of sugar in the blood was de- 
scribed by Dr. W. McKim Marriott, of the Washington 
University School of Medicine, St. Louis, to the Southern 
Medical Association. 

One case occurred in a year-old infant who had re- 
peated convulsions, like those of epilepsy, and whose 
mental development was retarded. His blood had about 
half the normal amount of sugar. Tumor of the pan- 
creas, the organ which contains insulin-producing tissue, 
was suspected, but not found. Finally a St. Louis sur- 
geon, Dr. Evarts Graham, operated and removed nearly 
seven eighths of the pancreas. 

This is said to be the first time so large a portion of 
the pancreas has ever been removed as a curative mea- 
sure. After the operation an enormous amount of sugar 
appeared in the blood. At the end of a week, however, 
the amount had returned to normal and remained so, and 
the convulsions stopped. 

This condition of over-production of insulin is just 
the opposite of diabetes. Sometimes it occurs in dia- 
betic patients who get an overdose of insulin. The 
patient has an ‘‘all gone’’ feeling, and there may be 
numbness, mental confusion and incoherent speech. The 
patient may appear to be drunk. Dr. Seale Harris, of 
Birmingham, Alabama, was one of the first to report 
this condition and to suggest that it was due to over- 
production of insulin. 

Dr. Marriott said that a tendency to this condition is 
especially common in infants and young children. In 
infancy the symptoms are irritability, colic and con- 
tinuous erying; in older children, emotional excitement, 
undue sensitiveness, fatigue and often periodic attacks 
of vomiting. 
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When the epilepsy-like convulsions occur, it is generally 
in the early morning, when there has been the longest 
period of time without food. Injecting sugar into th 
veins greatly relieved the symptoms, and in some cage, 
feeding sugar at midnight was especially helpful. In , 
number of cases, however, operation to remove a tumo; 
of the pancreas or_a portion of the organ itself wag 
necessary. 

Dr. Marriott described other ailments which occur ag 
a result of disturbance of the chemical composition of 
the blood and told the assembled physicians that jy 
practising medicine, ‘‘it often pays to be chemically 
minded. ’’ 


FURTHER STUDY OF PALESTINE CAVE 
DWELLERS 


AT the Royal College of Surgeons, London, eminent 
investigators have started examination of twelve impor. 
tant skeletons, representing adults and children who lived 
in caves of Palestine more than 50,000 years ago. 

The bones of these early inhabitants of the earth were 
discovered by Dr. Theodore McCown, of Berkeley, Cali. 
fornia, who excavated caves of Palestine with a joint 
expedition from the American School of Prehistoric 
Studies and the British School of Archeology in 
Jerusalem. 

Removing the skeletons from the solid blocks of lime- 
stone and breccia, in which they have been shipped com- 
plete to London, is expected to require two years. The 
bones will have to be drilled’ out with delicate pnev- 
matically operated chisels. 

Sir Arthur Keith, the well-known British anthropolo- 
gist, is supervising the project, and Dr. McCown is 
taking direct charge of the task. 

One of the skeletons will, by requirement, be returned 
to Palestine to the custody of the antiquities department 
of the government there. Of the remainder, half will be 
sent to America and the rest will remain at the College 
of Surgeons. 

When discovered, the skeletons from Palestine at- 
tracted wide scientific notice, because they appeared dif § 
ferent from the type of men previously known to exist 
in the Mousterian period of the Old Stone Age. The 
Neandertal type that lived in Europe then was a slouch- 
ing person with beetling brows, low forehead, and 10 
chin to speak of. The new discoveries indicate that most 
of the Palestine cave men had well-developed chins and 
higher foreheads. Sir Arthur Keith ealled the Palestine 
men a new race, and suggested the narae Paleoanthropus 
palestinus, or the Old Man of Palestine. 

It has been suggested, however, that when the skulls 
are removed from their stony matrix they may turn out 
to have chins more receding than appears in their partly 
obscured condition. Hence, the examination of the skele- 
tons is awaited to show whether or not science has dis- 
covered a new ancient race of man. 


A FOUR-DIRECTIONAL RADIO BEACON 


THE chances for an air pilot to keep on his course 0! 
to reorient himself if he should become lost are noW 
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For all who engage in mathematical calculations 


~ an invaluable new reference work ~ 


TABLES OF INTEGRALS AND 


OTHER MATHEMATICAL DATA 


By H. B. DWIGHT 


Professor of Electrical Machinery 
Massachusetts Institute of Technology 


A Series of Mathematical Texts 
Edited by E. R. Heprick 


Mathematicians, Physicists, Chemists, 


Engineers, Architects will welcome these 
tables for the considerable time and labor they 


will save. 


Every student of the Calculus should have them 


at hand. 


ERE is a concise collection of mathe- 
matical data, sufficiently extensive and 
selected and arranged with such care as to 
meet a host of needs for all those engaged 
in practical mathematical calculations. 
The greater part of the material consists 
of a large collection of indefinite integrals 
—ineluding Rational and Irrational Alge- 
braie Functions, Trigonometric and In- 
verse Trigonometric Functions, Hyper- 
bolic and Inverse Hyperbolic Functions, 
Elliptic Functions, and Bessel Functions. 
There is a section on Definite Integrals 
and one on Differential Equations. 
Tables of Numerical Values included in 
the work are as follows: The quantity 
VV (a?+ b?) /a for different values of b/a, 


4 three decimal places; Trigonometrie Func- 


tions, four decimal places; Radian Mea- 
sures of Angles; Logarithms to Base 10, 
four decimal places; Natural Logarithms, 
four decimal places; Exponential and Hy- 
perbolic Functions, five significant figures; 
Complete Elliptic Integrals of the First 
and Second Kinds, four significant figures, 
with columns of differences; Bessel Funce- 
tions—Tables for ber, bei, ker, kei and 
their derivatives to the fifth order of the 
functions; Gamma Function, five decimal 
places. 

Numerous references are included which 


will be helpful in showing where the deri- 
vation of results is given or where further 


w similar results may be found. 


| To be Published in December 


60 Fifth Ave MACMILLAN 


New York 
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greatly increased, thanks to the innovations brought 
about in the present type of radio range-beacon by F. 
W. Dunmore, of the Bureau of Standards. 

The system makes possible the sending of four differ- 
ent signals in four directions, namely, one dot in a west- 
erly direction, two dots east, three dots north and four 
dots south. By noting which signal is the loudest the 
pilot may determine his general direction. 

With the radio beacon now in general use the determi- 
nation of absolute direction or position on airways is 
difficult because the same signal is sent to four points of 
the compass. When the aircraft is near the radio beacon 
a pilot may pass from one course to another without 
knowing it. If lost it may take him an hour to reorient 
himself and the danger in case of shortage of fuel or the 
importance of time lost when on an errand of merey 
will be apparent. It is believed by the inventor that the 
present scheme obviates these difficulties admirably. 

The method consists of changing the so-called figure- 
of-eight transmission for the courses to the unidirectional 
eardioid transmission by changing the point of coupling 
into suitable phasing sections in the transmission line 
feeding the antenna, or, by superimposing on a figure-of- 
eight radiation through a suitable hybrid coil circular 
radiation in phase with the figure-of-eight direction. 

The method has been tried out extensively at the bu- 
reau’s experimental field at College Park, Maryland, and 
has been found altogether satisfactory. No additional 
equipment is required for receiving the signals on air- 
craft. 
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ITEMS 


THE uncanny power of ultra-violet rays, to detect wha} 
is hidden from ordinary eyes, is now turned on th 
farmers’ seed. Tests at Queens University, Belfast, show 
that ultra-violet light reveals differences in the grade of 
seed that are not shown up in ordinary light. The ey. 
periments were conducted by P. A. Lineham and §, p. 
Mercer. Rye-grass seed used in the tests were found t 
be fluorescent when inferior in grade. The type which 
is superior for farming uses was found to be non-fluores. 
cent. The two kinds of seed are usually mixed or hybrid. 
ized in stocks of rye grass when it is planted for pasture. 
The same test has also been applied to distinguish varie. 
ties of wheat and barley and to find the relative vitality 
of seed potatoes. 


A NEw highway, recently completed, from Tower Falls 
to Mammoth Hot Springs in Yellowstone National Park. 
brought to light in a rock cut two petrified tree stumps, 
Both are upright, standing in the position in which they 
grew millions of years ago. In the process of road build- 
ing they have been nicely halved and left embedded in 
the solid rock, rock which was probably voleanic dust 
at the time petrification was taking place back in the 
Miocene. Their root systems may even be traced with a 
little patience and a great deal of care. It is not known 
what kind of trees these were—they may have been 
chestnuts, sycamores, sequoias, pines or cypress, for all 
grew here at one time or another during the centuries 
fossilization was in progress. 
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FISHES 


Their Journeys and Migrations 
By LOUIS ROULE 


‘*In this charmingly written, colorful narrative, 
Professor Roule presents the essential known facts 
about the life histories and migrations of a repre- 
sentative series of European fishes, applicable to 
fishes of the world in general.’’—John T. Nichols, 
American Museum of Natural History. Illus. $3.75 


Nature and Nurture 
By LANCELOT HOGBEN 


In this book the author interprets modern methods 
of research in human genetics. He discusses the 
methods available for detecting differences due to 
heredity and to environment, more especially as the 
problem arises in connection with the study of 
disease and mental defects, keeping to the fore- 
front the new concepts which have emerged from 
the latest research into the physiology of the gene 
and its réle in development. $2.75 


W. W. NORTON & COMPANY, 


THE WISTAR INSTITUTE 
BIBLIOGRAPHIC SERVICE 


ISSUES 
AUTHORS’ ABSTRACTS 


of all papers appearing in the journals listed below 
prior to publication of the articles in _ full. 
By this advance information biologists may familiarize 
themselves with contemporary research in a minimum of 
time. 

Advance Abstract Sheets are issued twice a month, 
each sheet containing ten or more authors’ abstracts. 
Subscription rate is $3.00 per year. 

Bibliographic Service Cards, following the Advance 
Abstract Sheets, also are issued twice a month. In addi- 
tion to the authors’ abstracts, the cards provide subject 
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FREUD brings his psychoanalysis up to date 


‘* After a silence of more than fif- 
teen years, I have brought you to- 
gether again in order to discuss 
with you the new developments, or 
it may be improvements, which 
have taken place in psychoanalytic 
theory during the interval.’’ With 
these words Dr. Freud opens his 
new book. 

This is not a revised edition to any 
former work, but an entirely new book. Addressed 
as much to the layman as to the specialist, it can 
be used as an independent introduction to the 
subject. $3.00 


New introductory Lectures on 


PSYCHOANALYSIS 


By DR. SIGMUND FREUD 


A Biographical History of Medicine 
‘*The first attempt, at least on such comprehensive 
lines, to humanize the history of medicine by pre- 
senting it in a series of biographies, and so success- 
fully has the author accomplished his task that it 
will not need redoing for a long time.’’—New 
York Times. Profusely illus. $4.00 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


COSMIC RAYS 

CosMIc rays are probably the hearts of atoms of ordi- 
nary matter, positively charged by the action of starlight 
on interstellar gas, and accelerated in some cosmic or 
possibly terrestrial electric field. 

Ten thousand observations of cosmic-ray intensities 
just completed in Panama and Peru and earlier studies 
in this country and Mexico have led Dr. Thomas H. 
Johnson, of the Bartol Research Foundation of the 
Franklin Institute, at Swarthmore, Pennsylvania, to this 
conclusion, which is contrary to other theories of cosmic 
ray formation. 

Using a sort of cosmic ray ‘‘telescope’’ that ‘‘sees’’ 
on a motion picture film only the cosmic rays that pass 
through three-in-line Geiger-Mueller counting devices and 
set off in them simultaneous electrical pulses, Dr. John- 
son has now definitely established that the western sky is 
‘‘brighter’’ with cosmic rays than the eastern sky. If 
our eyes could see the cosmic ray corpuscles as they do 
the waves of ordinary visible light, they would see more 
cosmic ray light in the west. This difference in cosmic 
ray brightness between the east and west is also greater 
at higher elevations and the closer the observer goes to 
the magnetic equator. 

Dr. A. H. Compton, of the University of Chicago, 
Nobel laureate in physics, and Dr. J. Clay, a Dutch 
physicist, have shown by their researches that the total 
intensity of the cosmic radiation decreases towards the 
magnetic equator. The lower equatorial intensities were 
readily explained by the supposition that part of the 
primary radiation consisted of electrified particles, but 
these studies could not determine whether the electrical 
charges were positive or negative. By the same physical 
laws that make it possible to determine which way the 
electric current is flowing in the wires of a motor from 
the direction in which its armature rotates, it is also pos- 
sible to determine whether the charges of the cosmic 
rays are positive or negative from the way their paths 
are bent by the magnetic field of the earth. The fact 
that they are bent towards the east and therefore enter 
from the west means that the rays are mostly positively 
charged as any high school physics student can verify. 
This fact was first indicated a year ago as a result of 
Dr. Johnson’s studies on Mount Washington, New 
Hampshire. 

His most recent work on the equator in Peru now gives 
him data which allow him to conclude that all the cosmic 
ray corpuscles in the energy range which is affected by 
the earth’s magnetic field in equatorial latitudes are posi- 
tive and that there are no negative rays. The fraction 
of the total radiation which now can be directly attrib- 
uted to the electrified radiation is also much higher than 
had been supposed previously. In fact these measure- 
ments show that at least forty per cent. of the total 
radiation is of this nature. 

Most of the rays which are actually observed are 
known to be of secondary origin produced in the atmos- 
phere by the bombardment of the primary radiation. 


These secondary rays are positively and negatively 
charged corpuscles in about equal numbers, as Dr, (Cay) 
D. Anderson, of the California Institute of Technology, 
has shown, but since their directions of motion are the 
same as those of the primary rays it is possible to use 
their directions as an indication of the directions of the 
primary rays before they enter the atmosphere. 


THE TEMPERATURES OF THE STARS 


THE photographs that are made of the stars when , 
spectroscope is used in conjunction with a telescope show 
gradations in character as well as in brightness. These 
gradations have long been known to indicate the tem. 


peratures of the star’s surface. Only recently, however, | 


has it been learned how to read the actual temperature 
from these so-called star spectra. The method has been 
worked out by Professor H. N. Russell, of Princeton 
University, in conjunction with the Mount Wilson Ob.- 
servatory. 

We must be satisfied with surface temperatures, Pro- 
fessor Russell explains, because we can look into a sta 
only through a small mass of its atmosphere. If our 
atmosphere were as opaque as the hot atmosphere of a 
star, we could see only a few feet in it. The opacity is 
due largely to the abundance of free electrons and ions 
which are partly separated from each other on account 
of the high temperatures. The extent of this so-called 
ionization can be calculated according to the law of mass 
action which has proved so powerful in studying chemical 
reactions. 

The extent of the ionization also determines the char- 
acter of the spectrum. Professor Russell described how 
certain lines in the spectrum at first became stronger as 
the temperature increased and then became weaker again. 
By studying the relative strength of many lines he tells 
how hot is a star. By this method he expresses in de- 
grees the temperatures of many stars which have pre- 
viously been classified only as to color. 

Using this information Professor Russell is able to de- 
termine the relative abundance of different elements in 
the stars. It turns out that hydrogen, for example, is 
usually a thousand times more abundant than all the 
metals put together. The fact that hydrogen is not pre- 
ponderant on the earth indicates that it has escaped be- 
cause of its lightness. 


THE AGE OF THE EARTH 


UNCERTAINTIES in estimates of the earth’s age are be- 
ing clarified by determinations of the leakage of helium 
through geologic rock materials. The modern geologist’s 
estimate of the earth’s antiquity is 3,000,000,000 years. 
But the two methods used do not always agree. Work 
reported to the Journal of the American Chemical So- 
ciety by Dr. William D. Urry, of the Massachusetts In- 
stitute of Technology, now settles some of these uncer- 
tainties. 

The helium method of determination of geologic time 
depends on the amount of helium in rocks. Helium, the 
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eeond lightest gas, first discovered in the sun and now 
jsed for filling airships, is split off when one radioactive 
netal changes into another. Knowing that radioactive 
jecay goes on at a constant rate, it is possible to find 
ihe proportion of helium in a rock and compute its age. 

But if the helium generated within the rock leaks out 
of the various metals, estimates of the age with this 
method will be too low. To determine the rate of this 
leakage Dr. Urry has placed helium in iron and bismuth 
containers and measured the loss after it had been sub- 
jected to various treatments. He found that there was 
no appreciable leakage. 

Since many rocks are composed largely of quartz a 
ingle large erystal of, quartz was tested. This also 
showed no loss. Various glasses, however, do allow the 
passage Of helium. If the helium is free inside a porous 
rock it will slowly diffuse through the pores. Dr. Urry 
has set up & mathematical expression to account for this 
leakage. 

In determining the age of meteors by the helium 
method geologists have suggested that the material might 
pick up this gas in its passage through helium-filled 
space. The objection is overcome by Dr. Urry’s work, 
which showed that steel did not adsorb helium. 

The 3,000,000,000 year estimate of the earth’s age is 
obtained from a different method. It is based on the con- 
version of the metal uranium into lead. The lead- 
uranium ratio has been used as the most satisfactory 
method of measuring geologic time. It is the purpose 
of Dr. Urry’s work to bring the helium analysis figures 
into better agreement with the former method. 


HEREDITARY CHANGES IN SEX-CELLS 

WHEN the male of a white mouse is poisoned with 
alcohol or certain plant toxins, such as ricin, the sex cells 
are affected in a specific way. A true mutation, that is 
transmitted as a functional change in the animal’s de- 
sendants, is caused. These observations have been re- 
ported by Dr. Agnes Bluhm, of the Kaiser Wilhelm- 
lustitut of Biology in Forschungen und Fortschritte. 

The change shows itself in the children in the fact 
that there is a greater mortality in their litters. If, 
however, the children of an alcoholized male are mated 
among themselves, the mortality rate is less in the grand- 
lildren and may disappear entirely in the great-grand- 
children, This faet would seem to indicate that the alco- 
hol had simply a harmful effect which was wiped out in 
‘wo generations and had not produced a really heredi- 
lary characteristic. 

Dr. Bluhm believes, however, that a distinct mutation 
is produced in the sex chromosomes of the male, which 
in interbreeding is obscured by the fact that in the fer- 
tilization of an egg by the affected sperm cell there is 
produced in the egg an antagonistic substance, some- 
thing after the manner of a toxin-antitoxin reaction. 
The reason for this belief is based on the results of cross 
fertilization. When a male of the alcoholized strain is 
mated with a normal female the mortality in the young 
is always greater than when a female of the alcoholized 
strain is mated with a normal male. 

When the male mouse was poisoned or immunized by 
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gradually increasing doses of ricin, his immediate prog- 
eny showed hypersensitivity to small doses of ricin. Like 
the alcohol effect this physiological reaction tended to 
disappear in the successive generations, but its existence 
in the male cell could be brought out by cross fertiliza- 
tion. That the effect was specific for the ricin and not 
simply a general weakening or injury was demonstrated 
by testing the progeny with other poisons, snake venom, 
for example, or abrin. 

It has long been known from the work of Muller and 
others that radiation of the sex organs with x-rays will 
produce definite mutations which express themselves in 
structural features of the descendants. Dr. Bluhm’s 
work indicates that chemical reagents may cause similar 
mutations, which express themselves, however, in specific 
functional alterations in suecéeding generations. 


A NEW WEIGHT-REDUCING DRUG 

ENCOURAGING results with the new weight-reducing drug 
which enables fat persons to lose weight while eating an 
ordinary diet have been obtained by Professor E. C. 
Dodds, of the Courtauld Institute, and Dr. J. D. Robert- 
son, of the Middlesex Hospital, London. The results are 
to be announced in The Lancet. 

The new weight-reducing drug has the chemical name 
of dinitro-ortho-cresol and is said to be five times more 
powerful than dinitrophenol, which American physicians 
have been trying out clinically. Both drugs act to cause 
weight reduction by speeding up the rate of metabolism, 
the process of tissue change constantly going on in the 
body and embracing the change of foodstuffs and tissue 
into energy for the body’s use. When the metabolism is 
speeded up, the body uses up energy faster, calling on 
the reserve stores of fat to augment the daily food 
supply. As a result, weight is lost. 

The thyroid gland is a regulator of the rate of this 
process, and when because of disease or some other con- 
dition, it fails to function normally and the rate is very 
much slowed up, the condition of myxedema results. 
Thyroid extract restores the rate to normal and relieves 
the symptoms. The new drug which stimulates metabo- 
lism also restores the lowered rate of myxedema patients 
to normal, but without relieving the patient of the other 
symptoms of the disease. 

This suggests a new and interesting point: either the 
relief of myxedema is independent of the raised metabolic 
rate or else metabolism induced by medication differs 
from normal metabolism. 

Dinitrophenol is a potent and dangerous substance, not 
to be used without a physician’s direction. Deaths have 
already occurred from its indiscreet use. Dinitro-ortho- 
cresol is said to be safer than dinitrophenol, but it is not 
intended for use without medical guidanee. 


PREVENTABLE MATERNAL DEATHS 
NEARLY two thirds of the mothers dying in child- 
birth could have been saved if they had had proper care, 
a committee of the New York Academy of Medicine has 
found in their three-year survey of maternal deaths in 
New York City. 
Physicians were held responsible for three fifths of the 
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preventable deaths. The patients themselves were re- 
sponsible for more than a third of these deaths and mid- 
wives for about two in every hundred. 

Lack of judgment, lack of skill or careless inattention 
to the demands of the case were faults of the physicians 
that contributed to the large number of maternal deaths. 
The patients’ fault was failure to take advantage of 
those facilities which are at hand for safeguarding them 
during and before the birth of children. 

The committee believes that the number of deaths can 
be reduced by reducing the amount of surgical interfer- 
ence during the birth of the child. At present surgical 
procedures are resorted to four or five times oftener than 
actually necessary. The death rate when childbirth is 
assisted by operative measures is five times as high as 
in spontaneous births. 

Comparing the number of deaths when the child is 
born at home and in a hospital, the committee found 
that the increase in hospitalization failed to reduce sick- 
ness and deaths among the mothers as much as had been 
hoped for. However, it was observed that only normal, 
uncomplicated births take place in the home, as a general 
thing. 

Contrary to generally accepted opinion, the midwife 
is an acceptable attendant for properly selected cases 
of childbirth. The committee recommended provision 
for proper training and supervision of these assistants. 


ITEMS 


Birps are frequently so sensitive to climatic factors 
that slight differences in temperature or moisture will 
keep two related species separate, although their range 
boundaries touch and even overlap. An illustration of 
this principle, in the case of the two American species 
of magpie, was given before the meeting of the Ameri- 
ean Ornithologists’ Union by Dr. J. M. Linsdale, of the 
University of California. The common black-billed mag- 
pie of the West has a wide range, extending roughly 
from the Missouri to northern and central California. 
Here it gives way to the much less numerous yellow-billed 
magpie, whose range is limited to the valleys of central 
and southern California and adjacent southwestern 
states. No insuperable physical barriers separate the 
territories of the two species. The only thing that keeps 
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them from mingling is a slight difference in choice , 
climate on the part of the birds. Seasonal changes i 
climate work in such a fashion that in some places ty, 
two species occupy the same territory, but never at tj, 
same time. When it is moist enough for the black-)j), 
to come down into yellow-bill country, it is too cold fo 
the yellow-bills and they retreat toward the lowlana 
Then, when it is warm enough for them to come bark 
the drought is too much for the black-bills, which yagas, 
before their cousins can return their call. 


Up in the stratosphere twelve miles above the Nor 
Pole, proverbially a cold place, it is 25 degrees warne 
than at the same height over the equator. Dr. G,¢ 
Simpson, director of the British Meteorological Office, q. 
plained in connection with the results of the Britig 
Polar Year Expedition to Fort Rae, Mackenzie, Canai, 
that the cause of this greater warmth over the pole ; 
not known. The curious fact that it is warmer over th 
North Pole than over the equator in the upper air hy 
been studied at some length in the United States. D, 
Hurd C. Willett, of the Massachusetts Institute of Tees. 
nology, in a report to the National Research Coune 
some years ago observed that the higher the earth’ 
atmosphere is probed, the colder it gets, until a point js 
reached where there is no more. decline. Above this 
there may even be a slight warming. An explanation 
of this upper-air reversal of the temperature relationshiys 
at the surface of the earth involves, according to Dr. 
Willett, the way in which the sun’s heat is received in 
the atmosphere and the mechanism of the general cir. 
culation of the atmosphere. — 


FERTILIZERS help plants to form more foodstuffs, but 
they do it by increasing the total area of the leaf sur 
face and not by raising the efficiency of the individual 
leaf as a synthesizing unit. This conclusion was reached 
by E. Basyrina and V. Tchesnokov, of the plant physio: 
logical section of the Russian Academy of Sciences, as 
result of their experiments with oats grown in cultur 
solutions. Given varying rations of phosphorus, nitrogen 
and potassium, the plants responded by varying thei 
leaf areas, but unless the leaves became deficient 1 
chlorophyll, the amount of food formed by a given unit 
area did not change. 
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SCIENCE—ADVERTISEMENTS 


New McGraw-Hill Books 


Thin-section Mineralogy 


By Austin F. Rocrrs, Professor of Mineralogy and Petrography, Stanford Uni- 
versity, and Paun F. Kerr, Associate Professor of Mineralogy, Columbia Univer- 


sity. 311 pages, $3.00 


Gives a simplified outline of the methods used in 
the identification of minerals in thin sections of 
rocks. Part I deals with the principles of optics 
employed in examining minerals with the polariz- 


ing microscope and discusses methods of identifi- 
cation. Part II furnishes a concise description of 
the optical properties of common rock-forming 
minerals. 


Introduction to Cytology. New third edition. 


By Lester W. SuHarp, Professor of Botany, Cornell University. McGraw-Hill Pub- 
lications in the Agricultural and Botanical Sciences. In press—ready in December 


Many changes have been made to adapt the re- 
vision of this standard text more closely to the 
needs of students with comparatively little experi- 
ence in this subject, without, however, making it 


an elementary treatise. Forty new illustrations 
have been added, and the bibliography, long re- 
garded as an outstanding feature of the book, has 
been brought up to date. 


China’s Geographic Foundations 
By Grorce B. Cressey, Chairman, Department of Geology and Geography, Syra- 


cuse University. 436 pages, $4.00 


This important new book gives, for the first time, 
a comprehensive, authentic picture of Chinese cul- 
ture and physical life and problems based on a 
detailed survey of geographic regions. The author 
interprets the adjustments which the Chinese have 


made to their environment and portrays the varied 
characteristics of China’s life and culture against 
a background of history, topography, climate, agri- 
culture, natural resources and foreign trade. LIllus- 
trated with photographs, charts and maps. 


Textiles and the Microscope 


By Epwarp R. Scuwarz, Fellow of the Textile Institute; Assistant Professor of 
Textile Technology, Massachusetts Institute of Technology. In press—ready in 


December 


A unique work presenting in concise, usable form 
the latest important developments in the technique 
and applications of microscopy to textile analysis 
and research. The book discusses such topics as 


microanalysis, micrometry, specimen mounting, 
photomicrographic apparatus and technique, and 
use of the polarizing microscope. The collection 
of photomicrographs is noteworthy. 


Dynamics of Earthquake Resistant Structures 


‘By Jacos J. Creskorr, Consulting Engineer. In press—ready in January 


This book is unique in that it approaches the 
subject from the dynamical instead of the statical 
point of view hitherto used. It shows that certain 
paradoxes under statical assumptions become con- 


gruities under dynamical assumptions. The book 
presents a new and original method of distributing 
the seismic moments and shears among the com- 
ponent parts of the building. 


Send for copies on approval 


McGraw-Hill Book Company, Inc. 


330 West 42nd Street, New York 


Aldwych House, London, W.C.2 
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VOL. 78, No. 2039 


SCIENCE NEWS 


Science Service, Washington, D. C. 


THE HIGH POTENTIAL STATION AT 
ROUND HILL 

TEN million volts, the closest approach to the voltage 
of lightning, flashed across the gigantic ball terminals 
of the great generator erected by Massachusettts Insti- 
tute of Technology physicists in Colonel E. H. R. Green’s 
airship hangar at Round Hill, Massachusetts, recently, 
for the first time at its full designed electrical potential. 

It is the opening report in an investigation of funda- 
mental importance and it may have far-reaching conse- 
quences even in the commercial generation of electric 
power. 

A few years ago there was a young Rhodes scholar 
at the University of Oxford. Puzzling over the problem 
of power for smashing the atom and studying its internal 
structure, Dr. Robert J. Van de Graaff went back to the 
idea of the old-fashioned static generator for electricity, 
the sort of electrical machine used by Benjamin Franklin. 

Modern electrical generation had developed along the 
line of electromagnetism, and Dr. Van de Graaff revived 
the other principle and built it into a modern machine. 
He went to Princeton University as a National Research 
fellow, and built a small laboratory model of his gener- 
ator at the cost of a few hundred dollars. It produced 
between 1,000,000 and 1,500,000 volts, the highest direct 
voltage current ever attained up to that time. Much 
more expensive apparatus, upon which other investiga- 
tors had worked for years had been able to produce only 
800,000 volts direct current. 

Working with Dr. Karl T. Compton, then professor of 
physics at Princeton, Dr. Van de Graaff joined the staff 
of the Massachusetts Institute when Dr. Compton be- 
came president. With the aid of associates, they visual- 
ized a giant generator, the electricity-producing machine 
that in its tests has fulfilled their expectations. 

No conventional building at the Massachusetts Insti- 
tute of Technology was large enough to house the large 
Van de Graaff generator. Colonel Green offered his air- 
ship dock on his estate at Round Hill, Massachusetts, a 
structure 140 feet long, 75 feet wide and 75 feet high, 
with railroad track running into it and great doors that 
weigh over 23 tons. 

The 10,000,000 volt Van de Graaff generator consists 
of two large hollow columns, 25 feet high and six feet 
in diameter, which are surrounded by a hollow polished 
aluminum sphere 15 feet in diameter. Each column is 
mounted on a heavy four-wheeled truck running on rail- 
way track 14 feet wide. The spheres, which act as reser- 
voirs into which electricity is poured by relatively small 
static generators at the base of the columns, rise to 43 
feet above the ground. 

Even while the generator is running at full potential, 
it is possible to work within the 15-foot diameter alumi- 
num spheres, surrounded by high potential electric fields 
in a manner somewhat analogous to the way in which 
Settle and Fordney were surrounded by rare air on their 
stratosphere flight and Beebe was surrounded by ocean 
in his record bathysphere dive. 


The giant aluminum spherical terminals are unique jp 
construction, the largest such structures of this meta] 
ever produced. They were made by fabricating orange. 
peel sections which were welded and then polished to , 
bright finish so as to eliminate projections that would 
cause the electricity to spark away. Although built of 
light metal a half inch thick, each hollow ball weighs g 
ton and a half. 

The spheres are charged with electricity by a process 
not unlike the old-fashioned method of raising wate; 
from a well by means of small buckets on an endless 
chain, each bucket dumping its load as it turns over 
pulley at the top. Paper belts, four feet wide, convey 
upward the electrical charges sprayed upon them at the 
base at the comparatively low pressure of 20,000 volts, 
Or the generator can actually be operated without any 
artificial source of electricity, as it can draw the neces. 
sary electrical charges from the earth. When there js 
merely air between the two spheres, the direct current 
generated flows as a steady flashing stream, at designed 
peak a combined electrical pressure of 10,000,000 volts, 
with the oppositely charged spheres each at a potential 
of half that value. 

When the real work of the Van de Graaff generator 
begins, there will be no spectacular electrical fireworks. 
A large vacuum tube, a foot in diameter and 40 feet 
long, designed by Dr. L. C. Van Atta, made not of glass, 
as is usual, but of laminated paper, will extend from one 
sphere to the other and the electricity will discharge 
through it, creating the most powerful x-rays ever known 
by hurling millions of electrical ‘‘bullets’’ against a 
metal target. Each of these ‘‘bullets’’ will be moving 
at velocities 100,000 times greater than the speed of any 
rifle bullet, a speed so great that they would encircle the 
earth’s equator three times a second. 


SUN-SPOTS AND RADIO RECEPTION 


THE recent announcement of a few high latitude sun- 
spots carries special significance for the radio fan, for 
it announces that we have definitely marked the mini- 
mum in the present sun-spot cycle. Observations at the 
Perkins Observatory have shown that field intensities 
from Chicago station WBBM during the last two years 
have remained consistently at the highest level since the 
sun-spot maximum in 1928-1929. The present field in- 
tensities average about 2,000 microvolts in the observa- 
tory ’s antenna, a value fifty times greater than that mea- 
sured at the beginning of the decline in sun-spot numbers. 

The few spots that have been occasionally appearing 
during the present sun-spot minimum have shown a com- 
paratively small effect on the radio as compared with 
the effect produced by the terrific solar cyclones which 
raged on the sun four and five years ago. Long-distance 
reception in the broadcast band has never been better 
than in 1932 and 1933 since the advent of broadcasting. 
Contrary to popular belief, however, this has not all 
been due to improvements in radio technique nor to the 
increased power in broadcasting stations. The fifty-fold 
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increase in intensity can without doubt be attributed to 
quieting activity in the solar disturbances which are 
chiefly responsible for the ionization of the Kennelly- 
Heaviside layer. 

The rise in the ionized layer during the last two years 
which has been responsible for the excellent long-distance 
reception has, however, had a somewhat disquieting ef- 
fect on those who listen to programs thirty or forty 
miles from a broadcasting station, for the sky wave has 
come through so well as to interfere with the ground 
wave at these critical distances, thus producing inter- 
ference and mushiness in receiving sets within this crit- 
ical area. With the beginning of the new sun-spot cycle, 
long-distance reception during the next few years will 
deteriorate, but the disturbing factors just mentioned 
in local areas should become less troublesome. Radio 
fans therefore may expect to be compensated for their 
lack of DX reception by much improvement in the shorter 
range. 

A careful analysis of recent behavior of sun-spots as 
studied at the Perkins Observatory reveals that no mate- 
rial change from the present radio conditions will be 
apparent until near the end of 1934. Conditions for 
transcontinental enjoyment of programs should therefore 
continue for another year. In addition to the measure- 
ment of the daily reception of WBBM, Chicago, at Dela- 
ware, the observatory has recently inaugurated nightly 
measurements of KFI, San Francisco, which should mate- 
rially contribute to further knowledge of the behavior 
of the ionized layer with the coming rise in the sun- 
spot cycle—Harlan T. Stetson. 


PHOTOELECTRIC MEASUREMENTS OF THE 
SIZE OF NEBULAE 

Dr. JOEL STEBBINS, director of the Washburn Observa- 
tory of the University of Wisconsin, predicted in a lec- 
ture on November 28, at the Carnegie Institution of 
Washington, that new photoelectric measurements of the 
size of nebulae and the effect of dark, obscuring matter 
in interstellar space will greatly reduce astronomical esti- 
mates of the size of the Milky Way galaxy of stars in 
which our sun is a minor star and the earth a speck of 
dust. 

Our galaxy has heretofore been considered much larger 
than other such systems which we see as spiral nebulae, 
but an astronomical ‘‘electric eye’’ perfected by Dr. 
Albert E, Whitford, of the University of Wisconsin, and 
used by Drs. Stebbins and Whitford last summer on the 
Mount Wilson 100-inch telescope has furnished evidence 
that man does not live in an unusually large collection 
of stars after all. 

The existence of an extensive layer of dark, obscuring 
material near the central plane of the Milky Way was 
confirmed last year by Dr. Stebbins. This non-luminous 
gas or dust fills up large spaces between the stars. It 
not only obscures but it reddens the light of distant 
heavenly objects seen through it, just as the sun looks 
red at sunset because it is seen through a greater amount 
of air. This means that the stars are actually brighter 
than they appear and they are therefore closer to us than 
has previously been estimated, making the galaxy smaller. 
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The photoelectric amplifier attached to a giant tejp. 
scope will detect faint stars and nebulae which can yo} 
be photographed because they are lost in the ‘‘g,, 
shine’’ or the diffuse light of the earth’s own atmos. 
phere. 

The known diameter of the famous Andromeda neby), 
has been more than doubled, Dr. Stebbins reported, ang 
its extension has been traced out to where the luminosity 
is only one per cent, of the general surface brightness 
of the sky. 

In the experiments with the improved ‘‘electrie eye” 
attached to the telescope of the Carnegie Institution oy 
Mount Wilson, California, Dr. Stebbins, who is also g 
research associate of the Carnegie Institution, extended 
the usefulness of the new instrument in measuring light 
and color of faint stars, clusters of stars and nebulae, 

Dark stuff in outer space, unseen by human eyes, is con- 
sidered probably actually to outweigh the luminous mate. 
rial revealed in the form of shining stars. Any reasonable 
assumption as to the nature of the interstellar dust leads, 
it is said, to enormous calculated masses. 


THE TREATMENT OF RADIUM POISONING 


Future sufferers of radium poisoning may have hope 
for recovery by a method now being developed by Robley 
D. Evans, physicist of the University of California, and 
Dr. R. Ware, of the Los Angeles General Hospital. 

These investigators are now trying it out on the few 
survivors of the unfortunate luminous dial paint work- 
ers of ten or more years ago, and so far the results are 
promising. Since radium workers in mines and in lab- 
oratories will always be exposed to the dangers of this 
dread form of poisoning, development of a successful 
method of treatment is much needed. 

The method follows the work of Dr. J. C. Aub, Pro- 
fessor F. B. Flinn and Dr. S. M. Seidlin and depends 
on the fact that calcium and radium are very similar in 
chemical properties. The calcium absorbed by the body 
goes mainly into the bony structure and therefore the 
radium also accumulates there. Since the bones are com- 
paratively permanent in composition the radium remains 
in place, giving off radiations which wreak destruction 
on the blood-producing centers as well as on the sur- 
rounding bone structure. 

Now an excess of parathyroid gland hormone will dis- 
turb the normal calcium metabolism, causing the system 
to loose an excess of calcium. Consequently it ought to 
eject radium too. Of course after this depletion of the 
calcium has gone far enough the diet must be made rich 
in calcium to give the bones a chance to regain their 
proper strength. Essentially the process is a rinsing out 
of the radium-contaminated calcium and a substitution 
of fresh pure calcium. It is a drastic treatment. 

To date it has speeded up the rate of elimination of 
radium to three times the normal rate. This is not yet 
enough to save the life of a victim, but information 
gained in these experiments has made possible a modi- 
fied treatment which it is hoped may at least lengthen 
the remaining life span for those victims who have had 
radium poisoning for a decade or more, 
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ITEMS 


\ PRELIMINARY examination of the data from the 
jratosphere flight of Lieutenant-Commander T. G, W. 
settle and Major Chester L. Fordney indicates that it 
«as a complete success from the scientific standpoint. 
in a statement to Science Service, Professor Arthur H. 
(ompton, of the University of Chicago, gives high credit 
» their efforts and skill, and also to the painstaking 
preparation of the cosmic ray apparatus by Dr. R. J. 
Stephenson. Definite results are not yet ready for an- 
jouncement as a considerable amount of time will have 
) be devoted to the study and analysis of the data be- 
fore their full significance can be put into form for pub- 
ication. 

Havine discovered that ostrich meat has a delicious 
favor, the Moscow Zoological Park has begun breeding 
ostriches on a large scale by means of incubators and 
also by a method that is described as forced mating, 
yielding from every pair between 15 and 16 chicks a 
year. When fully grown the birds weigh between 100 
and 135 pounds. It is planned to breed large numbers 
f ostriches in the southern steppes of the U. S. S. R. 
Thanks to its thick layer of fat, which originally served 
as a protection from the semi-tropical sun, the ostrich 

Bean support the cold Russian winter, even at the lati- 
tude of Moscow. In its new home the ostrich holds to its 
tive calendar and begins to lay eggs in the fall, which 
orresponds to the spring of the southern hemisphere. 


THERE are nearly 500,000,000 apple trees in the world, 
id of these the United States has approximately one 
jarter. A British Empire Marketing Board report, just 
ssued, points out that, though the numbers of apple trees 
n Britain, the United States and many parts of Europe 
lave fallen considerably, there has been no decline in the 
average amount of fruit produced. In the United States, 

Bthe reduction was by 100,000,000 between 1910 and 1930. 
The maintenance of production is due to the gradual 
rationalization of the world’s apple industry,‘many coun- 
tries having followed the example of America in growing 
apples on a large scale in commercial orchards. The esti- 
uated number of apple trees in Great Britain and North 
lreland is only 15,370,000, and Britain normally takes 
nore than half the United States apple exports. 


GOLD enough in the oceans of the world to give every 
iving person £14,000 worth, but so dilutely dissolved that 
10 known technique can extract it profitably. This is the 
tantalizing picture that has been built upon the tables of 

yinineral content of sea water drawn up by G. W. Little- 

hales for the National Research Council, and published 
in the 1933 Physical Tables of the Smithsonian Institu- 
tion. There is also silver in solution in the ocean water— 
i thousand times as much as there is of gold. And be- 
sides this, ocean water contains quantities of iron, man- 
ganese, phosphorus, barium, iodine, copper, arsenic and 
zine. In considerably higher concentration are chlorine, 
agnesium, calcium, sodium and potassium. 


DETERMINING the freshness of fish by electricity is the 
latest achievement of the U. S. Bureau of Fisheries. 
Mauriee E. Stansby and James M. Lemon, at the Bu- 
teau’s Gloucester laboratories, needed a quick, accurate 
nethod for telling just how long a fish had been out of 
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water, in connection with some work on the keeping 
qualities of haddock. They found that the fish, soon 
after being caught, became stiff, then as time went on, 
relaxed and became more and more limp until finally it 
began to decay. They knew that the stiffness was caused 
by the production of lactic acid, the ‘‘sour’’ of sour milk, 
which caused the muscles to become rigid. Then, as this 
disappeared and the muscles were attacked by their own 
juices, they became limp. How to follow this process 
more exactly than was possible by simply seeing how 
limp a fish became was the problem. Stansby and Lemon 
solved it when they found, as was predicted by theo- 
retical chemistry, that they could pass more electricity 
through a fresh fish than through one that had been 
caught some time. 


MEN and boys over fourteen years must spend at least 
$1.41 per week on food, in order to get enough to main- 
tain their health and ability to work, a committee ap- 
pointed by the British Medical Association has just re- 
ported. Women and girls over fourteen must spend $1.18 
for their week’s food. For children over twelve the com- 
mittee found $1.28 the minimum for a week’s food for 
each child. Below twelve the minimum weekly food cost 
was found to be as follows: from ten to twelve years, 
$1.14; from eight to ten, $1; from six to eight, 86 cents; 
from three to six, 82 cents; over two, 74 cents and for 
year-old infants, 64 cents. The prices were based on a 
daily food allowance of 3,400 calories for a grown man, 
with correspondingly less for women and small children. 
The investigation was carried out with the aid of the 
Milbank Memorial Fund. 


LITTLE animals somewhat like monkeys, but very much 
more primitive, lived in what are now the Badlands of 
South Dakota 35,000,000 years ago or some such matter. 
Broken fragments of the skull and jaws of such a crea- 
ture, found last summer by geologists of the Scott Fund 
\xpedition of Princeton University, have just had their 
identity established by Professor Glenn L. Jepsen. The 
animals belonged to the primate sub-family Plasia- 
dapidae, and lived during Oligocene time, which is well 
back toward the beginning of the Age of Mammals. The 
fossils are the first of their kind and age to be found in 
North America, and the skull is stated to be the most 
perfect representative of its zoological group yet dis- 
covered anywhere. 


THE high death rate from tuberculosis among girls in 
the 10-19-year age groups is not due to the way they 
dress or the dieting fad, but to the fact that girls in 
the adolescent period are physiologically more susceptible 
to tuberculosis than boys in the same age group, accord- 
ing to a statement made by Dr. Lloyd Arnold, of the 
University of Illinois College of Medicine, at a meeting 
of the Illinois State Nursing Association. Dr, Arnold 
exhibited charts showing that since 1870, when the first 
vital statistics in this country were collected, the peak 
age for deaths from tuberculosis among girls was in the 
10—14-year group, and it has remained in the same group 
in every succeeding decade. In 1870, there were 208 
girls who died to each 100 boys in the group of children 
10-14 years. Comparable figures were: 1880, 230; 1890, 
250; 1900, 257; 1910, 262, and in 1920, 255. 
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roof. Medical, Surgical, Obstetric, Pediatric, 
Dental, Contagious and Neurological patients ad- 
mitted. Unusual opportunities for school and hos- 
pital codperation in medical and graduate dental 
teaching. 

Admission 

Medical candidates must have completed three 
years of college work with special requirements in 
chemistry, physics and biology. The entering 
class will not exceed 50, men and women being 
admitted on equal terms. 


Tuition 
Charge for tuition will be $400 per annum, pay- 
able in equal installments at the beginning of each 
semester. 
For information address 


THE DEAN 
School of Medicine and Dentistry 
Crittenden Boulevard, Rochester, N. Y. 


INTERCORTICAL SYSTEMS 
of the HUMAN CEREBRUM 


Mapped by Means of 
New Anatomic Methods 


By Josnua Rosettr 


Scientific Director, Brain Research Foundation 
Assistant Professor of Neurology, Columbia University 


Aprrer years of labor in perfecting anatomic methods applicable 
to the study of the association systems of the human cerebrum, Dr. 
Rosett has succeeded in producing detailed maps showing their 
course and extent. This publication is of signal importance. The 
material is decidedly new. A major project in brain research—a 
trenchant study in a field that until now has defied investigation— 
is brought to its culmination within the pages of this volume. 


$3.00 


COLUMBIA UNIVERSITY PRESS 
2960 BROADWAY, NEW YORK, N. Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


UNEMPLOYED MEN TO WORK ON 
PREHISTORIC REMAINS 

A THOUSAND unemployed men will soon be disinterring 
secrets of aboriginal history in five different states. A 
new federal civil works project approved by Harry L. 
Hopkins, Federal Civil Works Administrator, thus pro- 
vides unexpected opportunities for scientific excavation 
on a large scale. 

All but one of the sites to be excavated are in the 
South—in Florida, Georgia, North Carolina and Ten- 
nessee. One is in California. These locations, selected 
by the Smithsonian Institution as important to an un- 
derstanding of America’s ancient history, have hereto- 
fore been considered projects too large to be under- 
taken by the institution. Those who will direct the work 
have been tentatively chosen. 

Reconstruction of the lost story of what happened in 
Southeastern United States in the days before Columbus 
will be speeded by this new research in that section. 
Matthew W. Stirling, chief of the Bureau of American 
Ethnology, points out that not long ago the ancient 
story of the American Southwest was as confusing as 
that of the Southeast seems to-day. But now, through 
systematized research, the story of the Southwest is told 
in remarkable detail from a time before the Christian era 
down to the Spanish conquest. 

One site in Florida, where 229 men will be put to work, 
consists of a system of prehistoric earthworks built by 
unknown Indians who lived in the Everglades before the 
Seminoles came there. These elaborate earthworks were 
discovered by Mr. Stirling only two years ago. So great 
was the pattern of earthen ridges that Mr. Stirling con- 
sidered it amazing that no one had previously reported 
their existence. They are located near Okeechobee, about 
fifteen miles south of Indiantown, Palm Beach County. 
Mr. Stirling will supervise exploration at this important 
site and may also direct two other excavations in 
Florida, one near Artesia, in Brevard County, and the 
other near Bradentown, Manitee County. These two 
projects will employ 228 men. 

In Georgia, Dr. Arthur Kelly, formerly of the Uni- 
versity of Illinois, will direct the exploring of a large 
mound within the city limits of Macon. This site, be- 
lieved to be an old Hitchiti village, will call for 205 
excavators. In North Carolina, 104 men will explore a 
large mound near Murphy, Cherokee County. This is be- 
lieved to be the old Cherokee village of Gausili visited 
by the Spanish explorer DeSoto. 

In Tennessee, Dr. Frank H. H. Roberts, Jr., of the 
Smithsonian, will take charge of the excavation and 
restoration of Indian mounds in Shiloh National Mili- 
tary Park at Pittsburgh Landing. The identity of the 
Indians who built these mounds and the age to which 
they belong have never been discovered. The work will 
not disturb soldier burials. One hundred thirty men are 
to be employed. 

California will have 208 men at work opening up the 
Yokut Indian mound near Taft in Kern Coanty. Dr. 


William D. Strong, of the Smithsonian, is expected , 

direct the project. This is one of the key sites in (4), 

fornia’s prehistory, with a story extending indefinjt,, 

into the past. | 
LIFE ON THE PLANETS 

Lire is more likely to exist on Venus than on May 
if it is to be found on any planet besides the earth. [jt 
in anything like the form we know it would be quite jy. 
possible on any but the three planets mentioned. They 
inferences may be drawn from facts presented by |; 
Walter S. Adams, of the Mount Wilson Observatory, iy 
a lecture before the Carnegie Institution of Washingto, 

Life as a physical thing is first of all conditioned |p 
the atmosphere, and to support life a planet must hay 
a friendly atmosphere. Mercury, the little planet neq 
est the sun, apparently has no atmosphere at all: it wa 
too little to hold one by the attraction of gravity. hy. 
sides, on its sunward side Mercury is terrifically hot—h 
enough to melt lead. 

At the other extreme are the huge outer planets 
Jupiter, Saturn, Neptune and Pluto. The larger of they 
have very thick atmospheres, perhaps thousands of mila 
deep, held by the attraction of their great mass. Bu 
they are so far from the sun that they are perpetually 
cold, far too cold for the support of life. 

Mars has an atmosphere, but because the mass of tle 
planet is only about one tenth that of-the earth, this 
atmosphere is thin and meager. Few clouds are ever sea 
in it, though the existence of what seem to be polar sno 
caps would hint at the presence of some water. No fre 
oxygen, indispensable to life, has been detected on Man 
by spectrographic studies. Finally, the thinness of tl 
atmosphere can do little to mitigate the contrast be 
between the heat of Martian noon and the freezing coll 
of Martian midnight. So if life exists there it must lx 
of the most primitive and toughest type—possibly like 
the lichens of the earth. 

Venus, blanketed in perpetual veils of clouds, may ha‘ 
oxygen below their level, though again the spectrogra))l\ 
have never proved its existence there. But with abur 
dant water, and a rich atmosphere to modify the ardor 
of the sun, life may be possible. 

The atmospheres of the planets are studied by ani 
lyzing the sunlight reflected from them with a spectro 
graph, and identifying the dark ‘‘absorption bands’ 
characteristic of each element and chemical compound 
Thus, such strange gases as methane and ammonia lia’ 
been found in the atmospheres of the larger planets 
Planetary temperatures are measured by focusing |ig) 
from different parts of their surfaces, or from thei! 
entire areas, on extremely delicate electrical device 
known as thermocouples. 


BONES OF A BIRD-LIKE DINOSAUR 
PALEONTOLOGISTS at the University of California hav’ 


discovered the fossil remains of a bird-like dinosal! 


which inhabited the sand dunes of northern Arizon 
about 80,000,000 years ago. This animal belonged ‘ 
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he Jurassic geologic period. It walked on its hind 
legs, and looked somewhat like a featherless ostrich. 

The discovery of its remains was made by members 
of the party of Ansel F. Hall, chief forester of the U. 8. 
National Park Service, who led an expedition into the 
{onument Valley of Arizona some months ago. 

The find is considered to be of great value because it 
‘ unusual to discover fossil remains of these animals, 
owing to the fact that the delicate nature of their bones 
jo not lend themselves to fossilization. Thus representa- 
tives of this species are very rare, and are highly prized 
hy museums, 

“The fossil remains of this dinosaur are now the prop- 
erty of the museum of paleontology of the University 
of California. Dr. C. L, Camp, director of the museum, 
siys that Robert H. Thomas, a student at the university, 
and a Navajo Indian, Max Littlesalt, are the discoverers 
of the animal. 

‘‘One evening,’’ he explains, ‘‘the men visited the 
ruin of Keet Seel, one of the famous cliff dwellings of 
northern Arizona. They climbed an old Indian trail up 
a cliff which was about 600 feet high. Part of the trail 
consisted simply of hand holes in the rock. When the 
men were about 100 feet from the top, they came upon 
the dinosaur remains. These lay under a ledge pro- 
tected from the rain. The skull had weathered away as 
well as part of the backbone and part of the limbs, but 
the rest of the skeleton was well preserved. From the 
position of the bones it is likely that-death came upon 
the animal when it was crouched down like a setting hen. 
Its legs were doubled under it.’’ 

Dr. Camp says that dinosaurs of this early period are 
distantly related to the reptilian ancestors of birds. 
They walked in the manner of birds, and had beaks like 
birds. It is thought that they lived by sucking eggs laid 
by larger dinosaurs. 

The discovery of this member of the dinosaur’ group 
is the first that has been made in Arizona. However, 
fossil remains of dinosaurs of the Cretaceous geologic 
period of 70,000,000 years ago have been found in this 
area on a number of occasions. 


ENCEPHALITIS AND INFLUENZA 

ENCEPHALITIS, sometimes known as ‘‘sleeping sick- 
ness,’’ and recently epidemic in St. Louis, may actually 
be virus influenza of the brain and nervous system. 

This new theory of the disease is suggested by Drs. 
Earl B, McKinley and Elizabeth Verder, of the George 
Washington University School of Medicine, in a report 
to the Society for Experimental Biology and Medicine. 
The report is announced in the Proceedings of the So- 
ciety, 

The suggestion that encephalitis is brain ‘‘flu’’ of 
Virus origin is purely theoretical, Dr. MeKinley empha- 
sized. So far, there is no proof for it, although there 
seems to be considerable circumstantial evidence. The 
theory developed as the result of ten years’ investiga- 
tion and study of the disease. 

Dr. MeKinley pointed out that the name encephalitis 
simply means inflammation of the brain. So far, no one 
has discovered what causes the inflammation. His own 
research has shown definitely that it is not caused by 
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bacteria or disease ‘‘germs.’’ Both Dr. McKinley and 
other investigators believe that it is caused by a filter- 
able virus, such as causes smallpox and measles. A filter- 
able virus has recently been found to be the causative 
agent of the common cold and of influenza. 

Dr. MeKinley suggests that the same virus is the cause 
of both ‘‘flu’’ and encephalitis. The difference in the 
diseases is due to the fact that the virus attacks differ- 
ent parts of the body. In virus influenza, the nose, 
throat and lungs are attacked. A variety of influenza, 
known as gastrointestinal ‘‘flu,’’ has been observed re- 
cently, in which the virus apparently attacks the stomach 
and other digestive organs, causing stomach and digestive 
upset with or without the other symptoms of influenza. 
When this same virus attacks the brain and nervous 
system, encephalitis or brain ‘‘flu’’ results, in Dr. Me- 
Kinley’s opinion. 

Encephalitis first appeared after the influenza out- 
break during the World War. It frequently follows an 
attack of influenza. In the St. Louis epidemic the pa- 
tients suffered digestive upsets at the beginning of the 
encephalitis attack. These facts all support the new 
theory. 

Physicians have long suspected a relation between in- 
fluenza and encephalitis, but it was impossible to explain 
this relation so long as a bacillus instead of a virus was 
considered to be the cause of ‘‘flu.’’ Now that both 
diseases are known to be caused by a virus, a relation 
between them may again be considered, and perhaps ex- 
plained along the lines Dr. McKinley suggests. 


ITEMS 

YAKUTSK, in Siberia, was the nearest city to the epi- 
center of Monday’s (December 4) earthquake, accord- 
ing to an announcement of the U. S. Coast and Geodetic 
Survey, made after studying data gathered telegraphi- 
cally by Science Service from four observatories. The 
approximate location of the epicenter was given as in 
latitude 63 degrees north, longitude 135 degrees east. 
This point is somewhat to the northeast of the city of 
Yakutsk, and east of the Lena River. The earthquake 
was deep-seated, the slip occurring some miles beneath 
the surface; but the shock was not severe enough to cause 
material damage, the scientists estimated. 


Mauna Loa, Hawaii’s loftiest active voleano, broke 
into eruption at its summit crater at 5:43 A. M., 
Hawaiian time (11:13 a. M., Eastern Standard Time) 
on Saturday, December 2. Apparently there are three 
lava fountains, under three towering fume columns. The 
fumes rise 4,000 feet above the mountain, which itself 
has an altitude of 14,000 feet. The northern fume 
column hangs over the center of the crater. Dr. T. A. 
Jaggar cables that he has started for the summit, with 
a party of scientists from Hawaii National Park. The 
Interisland Airways Company dispatched a plane for 
aerial observation of the eruption. There was an earth- 
quake disturbance for an hour following the beginning 
of the outbreak, but afterwards the ground quieted. A 
watch is being kept on the flanks of the mountain for 
possible lava flows, but as yet we have no means of tell- 
ing whether these will occur. 
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Books for Engineering Students 


ALTERNATING CURRENT CIRCUITS 


Engineering Science Series He 
By M. P. Werysacu, Professor of Electrical Engineering, University of Missouri Re 
Presents a rational treatment of cireuit theory, and is intended as-a text in the sm 
course of alternating current machinery, power and communication circuits, to the study 
of which it is basic in character. The presentation of the material is such that the stu- Se 
dent shall get well acquainted with the phenomena which take place under well defined 
and preordained conditions, and learn how to translate the known physical conditions and Ad 
quantitative relations into concise mathematical language, how to apply methods of so- 
lution, and how to interpret the results obtained. Me 
No 
417 pages, Crown 8vo, $4.50 1d 
a 
PRINCIPLES OF MECHANISM Bi 
Engineering Science Series 
By Auex VALLANCE, Associate Professor of Mechanical Engineering, University Wo 
of Texas; and MarsHauu E. Farris, Dean of the College of Engineering and 
Professor of Mechanical Engineering, the University of New Mexico Be: 


The following quotation from a teacher in a leading technical institute is descriptive 
of this useful new text. ‘‘This is indeed a fine book. I am especially impressed with Fit 
the way in which it connects theory with practical applications. This is very noticeable 
in the exceptionally large number of illustrations, including the most up-to-date types of 
apparatus, and in the sample problems worked out every few pages and at the end of La 
each chapter. The authors are to be complimented in securing so many half-tone illus- 
trations, and on their large number of well executed problems. The subject matter is 
more logically developed than in any other book that I know of, and certainly is presented 
in an exceptionally simple manner which should be easy for the student to grasp.’’ Cre 


D 

335 pages, Crown 8vo, $3.50. Over 300 figures " 

re 

. 

DESCRIPTIVE GEOMETRY: An Introduc- 

tion to Engineering Graphics Re 
Engineering Science Series 

By F. H. Cuerry, of the College of Engineering, University of California at Ru 
Berkeley 
Presents, within the limits of a one-semester program, those propositions which are le 

of the greatest usefulness and importance to engineers. Lo 
127 pages, Crown 8vo, $2.00 Ne 

Su 


MACMILLAN, 60 Fifth Ave., New York 
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66 McGraw-Hill Science Books of 1933 


The following list of sixty-six new McGraw-Hill books should be of particular 
interest to members of the American Association for the Advancement of Science. 
These volumes, together with page proofs of important forthcoming books, will be 
on exhibition at Memorial Hall, Harvard University, from December 27 to 


January 2. 


BIOLOGY AND BOTANY 
Heald—Manual of Plant Diseases. Second edition. 
$7.50 
Rusby—*Jungle Memories. $3.50 
Smith—Freshwater Algae of the United States. 
$6.00 
Wolcott—Animal Biology. $3.50 


CHEMISTRY 

Adkins and McElwain—Introduction to the Practice of 
Organic Chemistry in the Laboratory. Second 
edition. $2.25 

McAdams—Heat Transmission. $5.00. 

Norris—Experimental Organic Chemistry. Third edi- 
tion. $1.50 

Rahm—Plastic Molding. $3.00 


ECONOMICS 
Rost—Distribution Today. $3.00 
Tosdal—Introduction to Sales Management. $3.50 
von Beckerath—Modern Industrial Organization. 

$4.00 
Woodward and Rose—*Inflation. $1.50 


EDUCATION 

Bailey, Laton and Bishop—Outline for Study of Chil- 
dren in Schools. $2.25 

Fitzpatrick—St. Ignatius and the Ratio Studiorum. 
$2.00. 

Judd—Problems of Education in the United States. 
$2.50 

Larson and Palmer—Architectural Planning of the 
American College. $2.00 


GEOGRAPHY, GEOLOGY AND 


METALLURGY 

Cressey—China’s Geographic Foundations. $4.00 
Mid iors Rocks and the Depths of the Earth. 
Greiner, Marsh and Stoughton—The Alloys of Iron and 

Silicon. $5.00 
Liddell and Doan—Principles of Metallurgy. $5.50 
Lindgren—Mineral Deposits. Fourth edition. $6.50 
Moore—Historical Geology. $4.00 
Rogers and Kerr—Thin-section Mineralogy. $3.00 


MATHEMATICS 
Beetle—Five-place Tables. $0.80 
Ewing—Plane Trigonometry. $1.20 
Farnsworth—Plane Geometry. $1.25 
Ford-—Differential Equations. $2.50 
Lasley and Browne—Introductory Mathematics. $2.75 
a Mathematical Analysis. Vol. 

$1.75 

Nowlan—Analytic Geometry. $2.25 


PHILOSOPHY 
Hambidge—*Time to Live. $1.50 
Swift—*Religion Today. $2.50 


PHYSICS 


Chaffee—Theory of Thermionic Vacuum Tubes. $6.00 

Edwards—Analytic and Vector Mechanics. $4.00 

Harnwell and Livingood—Experimental Atomic Phys- 
ics. $5.00 

Henney—Radio Engineering Handbook. $5.00 

Hund—High-frequency Measurements. $5.00 

Koller—Physics of Electron Tubes. $3.00 

Moyer and Fittz—Air Conditioning. $4.00 

Schwarz—Textiles and the Microscope. $4.00 

Skilling—Tours through the World of Science. $1.70 

Slater and Frank—Introduction to Theoretical Phys- 
ics. $5.00 

Underhill—Electrons at Work. $3.00 


POLITICAL SCIENCE 


Anonymous—*Germany—Twilight or New Dawn? 
$2.00 

Piquet—Outline of the “New Deal” Legislation of 
1933. $0.60 

Schuman—International Politics. $4.00 

Young and Wright—Unified American Government. 


$1.75. 
PSYCHOLOGY 


Bennett—College and Life. $2.75 

Franz—*Persons One and Three. $2.00 

Franz and Gordon—Psychology. $2.50 

Kellogg and Kellogg—*The Ape and the Child. $3.00 

Spaeth—*The Art of Enjoying Music. $2.50 

Wagoner—The Development of Learning in Young 
Children. $2.50 


SOCIOLOGY 


Recent Social Trends in the United States. 2 vols. 
$10.00 

Breckinridge—Women in the Twentieth Century. 
$4.00 

Brunner and Kolb—Rural Social Trends. $4.00 

Radin—The Method and Theory of Ethnology. $2.50 

Reuter and Hart—Introduction to Sociology. $3.50 

Steiner—Americans at Play. $2.50 

Sydenstricker—Health and Environment. $2.50 

Thompson and Whelpton—Population Trends in the 
United States. $4.00 

Wallis and Wallis—Our Social World. $1.60 

Wiley and Rice—Communication Agencies and Social 
Life. $2.50 

W oofter—Races and Ethnic Groups in American Life. 
$2.50 


MISCELLANEOUS 


Hurst—The Technical Man Sells His Services. $2.00 
Wright—Inventions, Patents and Trade-marks. Sec- 
ond edition. $2.50 


* Whittlesey House. 


EXAMINE THESE BOOKS IN BOOTH 2 AND ALSO 
IN THE SCIENCE LIBRARY AT THE EXHIBITION 


McGRAW-HILL' BOOK COMPANY, Inc. 


NEW YORK and LONDON 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


A NEW SOURCE OF PROTONS 


A PLENTIFUL supply of atomic bullets for shooting at 
other atoms in the hope of transmutation and atomic 
energy release is assured by a Massachusetts Institute 
of Technology discovery. 

A source of protons that is nine times as prolific as 
any previously known was devised by Drs. Edward 8. 
Lamar and Overton Luhr, working in the new Eastman 
Research Laboratories. Protons are the positively 
charged kernels of hydrogen atoms and the most ef- 
fective projective known to science for atom smashing. 

Their new source is an electric are operating in hydro- 
gen at low pressure between an incandescent filament 
and a neighboring metal electrode. Ordinarily such an 
are would produce ions of which about ten per cent. 
would be protons and the remainder molecular ions. 
However, by surrounding the are with a third electrode 
maintained at a negative potential of a few hundred 
volts, the percentage of protons produced is immediately 
increased to approximately 90 per cent. Dr. Lamar and 
Dr. Luhr are hopeful of still further raising the per- 
centage. 

The new proton source will be applied to the 10,000,000 
volt Van de Graaff direct current generator recently 
tested at the research station at Round Hill, Massachu- 
setts. Dr. Karl T. Compton, who collaborated in the in- 
vestigations out of which the Lamar-Luhr discovery 
arose, explained that protons speeded at 7,000,000 volts 
in the Van de Graaff generator are as effective as ordi- 
nary charged hydrogen molecules sped by twice that volt- 
age, 14,000,000 volts. For this reason, the plentiful 
protons of the new source will be used as missiles when 
the giant generator is turned to the task of attempting 
the release of the enormous stores of energy locked 
within the atoms. 


THE WEIGHT OF THE NEUTRON 


PHYSICISTS are attempting to determine the weight of 
the neutron, the fundamental particle of matter that a 
relatively few months ago was totally unknown. The 
present status of the neutron mass controversy was sum- 
marized recently by Dr. R. M. Langer, of the California 
Institute of Technology. 

All agree that it is almost equal to the hydrogen atom, 
which is 1.0078 on the chemical scale, but it is most im- 
portant to know whether the neutron is heavier or lighter 
and by how much. Small differences in mass make big 
differences in most other things. 

The French workers, Dr. F. Joliot and Mme. Joliot, the 
daughter of Mme. Curie, assert that the neutron is 
heavier than hydrogen and equal to 1.012. This explains 
how protons break up into neutrons and positive elec- 
trons, and why the beryllium nucleus is stable. But Dr. 
Langer pointed out that these assertions are not yet to 
be accepted as facts and depend on questionable inter- 


pretations of experiments. 
The English physicist, Dr. J. Chadwick, who discovered 


the neutron with the aid of preliminary work by the 
Joliots, chooses the mass 1.0067, which is slightly lighte, 
than hydrogen. His interpretations are well established, 
but the experiments are not very accurate. Dr. Langer 
believes this value is close but not necessarily exactly 
right. 

A third group, represented by Professor E. O. Lay. 
rence at the University of California, insists that the 
neutron is considerably lighter, namely 1.0006. This js 
claimed because some of the experiments seem to show 
that the deuton is unstable and breaks up when it strikes 
other nuclei. Dr. Langer holds~that it must yet be 
proved that there are no more probable interpretations 
of their work. 

Dr. Langer contends that by far the most precise 
means of determining the neutron’s mass is to use ex. 
periments on the disintegration of lithium with deutons, 
This process has been carefully studied by Lord Ruther. 
ford, Dr. M. L. E. Oliphant and Dr. B. B. Kinsey in 
England. They measured the energy of the helium found 
in the disintegration. From their data, Dr. Langer ¢al- 
culated that the mass of the neutron is 1.0062, which is 
only 0.0005 less than Dr. Chadwick’s guess. This small 
difference is, however, equivalent to half a million volts, 

The mass 1.0062 would mean that the deuton is stable, 
but would be easily decomposed, while the proton mighi 
very readily break up into a neutron and a positive elec- 
tron. Until this question of the neutron’s mass is de- 
cided, according to Dr. Langer, little progress can be 
made with the theory of the nucleus. 


“DEUTERIUM” OR “ DIPLOGEN” 


AMERICAN and British scientists do not agree on 4 
name for the double-weight hydrogen atom, discovered 
in America and now the subject of intensive research in 
chemical and physical laboratories throughout the world. 

Lord Rutherford of Nelson, the eminent British physi- 
cist, head of the famous Cavendish Laboratory at Cam- 
bridge University, in a Royal Society discussion upon 
heavy hydrogen, urged the adoption of ‘‘diplogen’’ as 
the name of the double weight hydrogen atom and 
‘*diplon’’ as the name of the nucleus or kernel of heavy 
hydrogen. 

Professor H. C. Urey, of Columbia University, New 
York, one of the group of Americans who discovered 
heavy hydrogen, had already christened the atom ‘‘dev- 
terium,’’ and at the University of California the nucleus 
had been labeled ‘‘deuton.’’ Both these terms have been 
widely used in scientific publications in America. 

The principal objection to the American terms lies in 
the phonetic similarity between deuton and neutron. 
Neutron is the uncharged or neutral particle of nearly 
the same weight as a proton or ordinary hydrogen nucleus 
that was discovered about two years ago in Cavendish 
Laboratory. If those discussing these atomic particles 
have colds or do not speak distinctly, deuton and neu- 
tron are easily confused in speech, according to Lord 
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Promptly Adopted 


in 27 Colleges 


AN INTRODUCTION 
TO THE VERTEBRATES 


BY LEVERETT A. ADAMS 


Assistant Professor of Zoology, University of Illinois 


Although ‘‘An Introduction to the Vertebrates”’ 
was published as recently as May 1933, already 
twenty-seven prominent colleges and universities 
are using it. 


This text has three purposes. First, it provides an 
outline of the characteristics on which the modern 
system of classification of chordates is based; 
second, it gives a general view of each of the five 
classes — fishes, amphibians, reptiles, birds, and 
mammals, with particular reference to representa- 
tives used in the laboratory; third, it gives a 
comparative analysis of anatomical systems and 
specialized structures. 


A few of the many splendid comments on the 
book are: 


‘*A fine text. It is not only original but written in a lucid 
style which should be appreciated by students who have had 
to make their way through the arid desert of comparative 
anatomy in the past. The illustrations are well chosen and 
clearly drawn. It is a teachable book.’’ 

—Waldo Shumway, University of Illinois 


‘*The plan of the book is unique and practical and the 
discussions in Parts two and three are especially admirable. 
I also find that Professor Adams has brought together under 
the Skeletal System various materials which are particularly 
useful and not readily available elsewhere.’’ 

—John W. Price, Ohio State Unwersity 


‘*TIt is a very clear and concise treatment of the subject 
and happily avoids going into confusing detail regarding 
non-essentials.’’ —Alfred S. Romer, Unwersity of Chicago 


‘*The material has been organized and presented extremely 
well from the point of view of the student. The original 
line diagrams and drawings are particularly good to show 
important points in the comparison of structures and to me 
are the outstanding feature of the book.’’ 


CONTENTS 


Part 1. Introduction; Classification. Part 2. 
Fishes; Amphibians; Reptiles; Birds; Mam- 
mals. Part 3. Integument; Skeleton; Muscular 
System; Circulatory System; Respiratory Sys- 
tem; Nervous System; Sense Organs; Urogenital 
System; Endocrine Glands; Bibliography, Glos- 
sary, Index. 


414 pages 6x9 $3.50 


COLLEGES AND 
UNIVERSITIES NOW 
USING THIS TEXT 


Alabama Womans College 
Georgetown University 
University of Illinois 
Loyola University 
Northwestern University 
State University of Iowa 
University of Louisville 
Colby College 

University of Maryland 
Smith College 
University of Michigan 
Creighton University 
University of Nevada 
Adelphi College 
Brooklyn College 
University of Buffalo 
New York University 
Bowling Green State College 
Oberlin College 
University of Cincinnati 
Seton Hill College 


Southwestern State Normal 
College 


Temple University 
Swarthmore College 
University of Pittsburgh 
University of Pennsylvania 
Queens University 


John Wiley & Sons, Inc. 


440 Fourth Avenue, New York 
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Rutherford. In this contention he was supported by Dr. 
N. V. Sidgwick, Oxford reader in chemistry, who re- 
ported that at the recent Chicago meeting of the Ameri- 
can Chemical Society he noticed much oral and auditory 
confusion between deuton and neutron. 

Although the right of American discoverers to decide 
on the name is recognized, it was stated that the names 
diplogen and diplon were conceived as the result of con- 
sultations between British investigators when the ex- 
istence of heavy weight hydrogen was suspected on 
theoretical grounds. This was before the American dis- 
covery. 

Dr. Frederick Soddy, of the University of Oxford, who 
has investigated varieties of elements and who coined the 
word ‘‘isotope,’’ protested against the idea that ordinary 
mass one hydrogen and the heavy weight hydrogen of 
mass two are really isotopes. He considers hydrogen 
and deuterium (diplogen) homologues like oxygen and 
ozone rather than true isotopes. 

The British hailed the American discovery of heavy 
hydrogen as of great importance even though they did 
not agree with the proposed American nomenclature. 


COSMIC RAY INTENSITY AND AN 
EXPANDING UNIVERSE 


A SERIOUS difficulty in the Lemaitre hypothesis that 
the universe started as a monster radioactive atom that 
became the expanding universe is brought out by the 
researches of Professor P. S. Epstein, of the California 
Institute of Technology. 

Professor Epstein’s extension of the expanding uni- 
verse theory has demonstrated that all events that oc- 
curred while the universe was young were low in energy 
compared with the same events taking place at a more 
mature time. 

Abbé Georges Lemaitre, now lecturing at Catholic Uni- 
versity of America, suggested that the cosmic rays now 
bombarding the earth have survived from the primordial 
‘‘explosion’’ of the universe. Professor Epstein finds 
from his extension of the expanding universe theory 
that cosmic rays are feebler the older they are, and that 
those emitted when the universe started as a small body 
have no energy. Just as ordinary light is reddened as it 
comes from the distant reaches of space, so cosmic rays 
are diminished in energy on their way to earth. 

The expanding universe theory was originated by the 
Russian astronomer, A. Friedmann, and independently 
by Abbé Lemaitre, and it was brought to the attention 
of the scientific world by Dr. Willem de Sitter, the Dutch 
astrophysicist, and Sir Arthur Eddington. Dr. Fritz 
Zwicky, of the California Institute of Technology, first 
pointed out that unless cosmic rays originate in our own 
part of the universe they would cease to be vigorous 
enough to penetrate through our atmosphere. 

The considerations about the age of cosmic rays are 
considered one further argument against the short time 
scale, of the order of 2,000,000,000 years, advocated by 
most of those who favor the theory of the expanding 
universe. 
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PLANETARIUM TO REPRODUCE ANCIENT 
SKIES 


THE night skies seen from Palestine in the year 5 B.C, 
at the time of the birth of Christ, are being shown in 
the Fels Planetarium of the Franklin Institute for two 
weeks, beginning on Sunday, December 17. 

Visitors will first see the familiar December evening 
sky of Philadelphia. Then they will be shown the sky 
of present-day Palestine, which is about 32 degrees north 
latitude, or eight degrees south of Philadelphia. The 
effect of ‘‘precession,’’ by which the north pole of the 
heavens describes a large circle in the sky during the 
course of 25,800 years, will then be shown, 

The sky will be ‘‘set back’’ nearly two thousand years, 
and a night in December, 10 B.C., will be displayed. Be- 
cause of the precessional change, the Southern Cross 
could then be seen from Palestine, and from points as 
far north as 37 degrees latitude. Now it is not seen 
north of 27 degrees, which is the latitude of southern 
Florida. 

As the planets are then caused to move in the orbits 
similar to those they actually took at that distant time, 
the planetarium visitors will see Jupiter and Saturn 
draw into conjunction, as they did three times during the 
year 7 B. C. Some Biblical authorities have aseribed the 
origin of the ‘‘Star of Bethlehem’’ story to this phe- 
nomenon. 

The exact date of the birth of Christ is not definitely 
known, but it is supposed that it was between 7 and 
5 B. C., and the planetarium demonstration will con- 
clude with the stars and planets the way they appeared 
on the night of December 24 of the latter year. 

Though the planetarium instrument can reproduce the 
precessional cycle, taking nearly 26,000 years, in a 
minute, the ordinary yearly motions of the sun, moon and 
planets are not speeded up accordingly. To set them 
back 1940 years, at the rate of a year in seven seconds, 
the fastest of which the instrument is capable, will re- 
quire nearly four hours. 


THE PRODUCTION OF VITAMIN B, 


A METHOD for obtaining pure vitamin B, in large quan- 
tities has been developed by Drs. R. R. Williams and 
Walter H, Eddy, Teachers College, Columbia University. 
Chemical details of the method are given in a report to 
the Carnegie Institution of Washington. 

By this new method, which is still in process of im- 
provement, yields of from 250 to 390 milligrams of 
vitamin in crystalline form have been obtained from 50 
kilograms of rice polish. While this amount seems very 
small when considered in terms of large scale production 
of ordinary substance, since 100 milligrams is only one 
and a half grains, roughly, and 50 kilograms is over 100 
pounds, it represents from five to fifteen times the yield 
obtained heretofore by other investigators. 

Lack of this vitamin causes nervous disorders, among 
them beri-beri. While the amounts necessary for health 
can be added to the diet by ordinary foods such as whole 
grain cereals, chemists need to have rather large supplies 
of it in crystalline form for further investigations as to 


DE 


S 


| 
| 
— 
Ye 4 
| 
| 
} 
I 
| 
7 
ite 
23; 
Li 
‘ 


pecEMBER 22, 1933 SCIENCE—ADVERTISEMENTS 


13 


The Rat: A bibliography, 1924-1929. 
L. E. DRAKE and W. T. HERON 
1353 titles—with subject index. 
Price—50 cents 
Orders may be sent to 


The Wistar Institute, 36th Street & Woodland Ave., 
Philadelphia, Penna. 


Second Edition: Revised and Enlarged 
THE RAT; DATA AND REFERENCE TABLES 
Memoir No. 6: 458 pages. Bibliography: 2206 titles 
HENRY H. DONALDSON 


Published by THe Wistar INSTITUTE 
Philadelphia, Pa., U. S. A. Price, $5.00 


Use a Reducing Valve 
For Hydrogen Sulphide 


No gasometer; no generator; 
no trouble; inexpensive. Ask 
gag about test installations in 
we which the gas, at proper pres- 

F—2 sure, is being piped to every 
table. Other models for other 
gases, other purposes. 


Ask for folder HS 


22 Alb St., 
Hoke Inc. New York. City 


WE DO OUR PART 


HELLIGE MUSEUM JARS 


ws 


Hellige Museum Jars are 
made of a hard, colorless pot- 
ash glass. As they are blown 
in wooden moulds, they pos- 
sess an excellent finish and 
are exceptionally smooth, free 
from striations and other im- 
perfections. 


We supply 27 sizes which in- 
clude those used and recom- 
mended by noted authorities 
and the U. S. Army Medical 
Museum. 


List No. 4080 contains the detailed information. 


ELLIGE Inc. 


179 EAST 87+. STREET, NEW YORK_N.Y. U.S.A. 
Screntiric Instruments « Lasoratory & Bactersovocicat Suppues 


Field Equipment for Engineers, 


Explorers, Hunters, Travelers 
Scientific Instruments, Packing Equipment, 
Skis, Firearms, Clothing, Fiala Pat. Sleep- 
ing Bags, Optical Instruments, Astronomic 
Telescopes; Range Finders; Binoculars. 
Paulin Altimeters. Write for Catalog “A” 
FIALA OUTFITS 


47 Warren St., New York 


The story ol 
psychology’s 
coming-ot-age 


HUNDRED YEARS 
PSYCHOLOGY 


1833-1933 


By J. C. 


Assistant Professor of Psychology, University Col- 

lege, London. Author of The Psycho-Analytic 

Study of the Family; Practice, Fatigue, and Oscil- 
lation, ete. 


Men 


Researches 
Publications 


Schools 
Periods 


Possibilities 


Here is an impartial, eclectic survey of 
psychology’s first hundred years. Because 
of its utter lack of bias, its impartial atti- 
tude toward all schools, and its complete- 
ness this book will be especially appreciated 
by the thoughtful person seeking a true 
evaluation of psychology’s present powers 
and future expectations. 


Ideal for the college course 
in history of psychology 


384 pages, Cr. 8vo, $3.75 


THE MACMILLAN COMPANY 


60 Fifth Avenue, New York 
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its chemical composition and effects on the body. Drs. 
Williams and Eddy hope that by their method, several 
steps of which have been carried out on a large scale 
according to a factory type of operation, they will be 
able to make the vitamin available in quantities of sev- 
eral grams. 


SUGGESTS BASAL METABOLISM TESTS FOR 
HOSPITAL PATIENTS 


Every patient entering an American hospital in the 
future will have, in addition to routine tests of his pulse, 
blood pressure and certain other body fluids, a test of 
his basal metabolism, if the suggestion of Dr. Francis G. 
Benedict, director of the Carnegie Institution’s nutrition 
laboratory, is followed. 

This test is widely used at present to determine the 
functioning of the thyroid gland which plays an im- 
portant réle in governing the rate of metabolism. All 
interchanges of energy in the body are grouped under 
the general name of metabolism, and the energy of mere 
existence is called basal metabolism, one authority has 
said in explaining this complex subject. 

Dr. Benedict points out that the study of basal 
metabolism has been one of the major activities of the 
nutrition laboratory. He finds that almost all well- 
established American hospitals to-day have their metabo- 
lism section, but for the most part the tests are made 
chiefly on sick persons as an aid to diagnosis. In Eu- 
rope, however, he found that this test is very little used. 

In suggesting that the next logical step for American 
hospitals is to make the test a routine procedure on all 
patients, he reported that in the nutrition laboratory 
there has been devised an apparatus which makes possible 
the measurement of basal metabolism without requiring 
unusual skill on the part of the laboratory technician. 

Departing somewhat from the study of human metabo- 
lism, investigations are now being made in the labora- 
tory of the metabolism of the white rat, the rabbit, the 
hibernating marmot or woodchuck, the pigeon and the 
dove, large domestic animals, the chimpanzee and a 
species of monkey. 

Dr. Benedict points out that the perturbed metabolism 
of sick humans is often paralleled by the normal metabo- 
lism of some animal, and hence one can not stress too 
greatly the importance of a better understanding of the 
metabolism of various animals. 


ITEMS 


WINTER began officially at 1:58 a. M., Eastern Stand- 
ard Time, on December 22. At that moment, according 
to data furnished by the Nautical Almanac Office of the 
U. 8. Naval Observatory in Washington, the sun reached 
the farthest south position of the year, which is called 
the winter solstice. As seen from Washington, the sun 
at noon on this day was about 28 degrees above the 
southern horizon. Because the sun is so low in the sky, 
its rays of light and heat strike the earth at a grazing 
angle, and are less concentrated than in the summer 
time, when it is about 75 degrees high at noon. This 
makes for the cold weather which northern countries are 
now beginning to experience. When the sun is low in 
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the northern hemisphere, it is high in the southern, y 
the winter solstice marks for the people of Australia gp) 
South Africa the beginning of summer. Their cold gq. 
son comes during our summer months. 


EXPERIENCE with a new anesthetic which is inject 
directly into the blood and which may prove as valuab} 
as ether for certain types of surgical operations was », 
ported by Dr. Gavin Miller, of Montreal, to the Canadia, 
Medical Association. The new anesthetic is called evipa 
and was produced by a German pharmaceutical manufy. 
turer. It has been tried extensively in Germany ap; 
England. Only one death was attributed to the ang 
thetic in over 20,000 cases in which it was used. Chey. 
ically, evipan is known as the sodium salt of N-methyl 
C.-C.-cyclohexenyl-methyl-barbiturie acid. The anesthetiy 
injected directly into the blood-stream through a vein jy 
the arm, produces a deep, normal sleep within thirty 
seconds. The operation can be started immediate) 
After the operation the patient awakens easily and graj. 
ually without any unpleasant after-effects. In Dr. Mj. 
ler’s experience, evipan is more effective if morphine » 
a similar drug is given first. 


HeaT rays of extra-long wave-lengths, and their rez. 
tions upon striking the ozone layer im the upper levek 
of the atmosphere may have a peculiar significance in 
the earth’s loss of heat to outer space, Dr. Charles ¢. 
Abbot,. secretary of the Smithsonian Institution, in. 
formed his Board of Regents at their annual meeting m 
December 14. Among the forward steps in researd 
conducted at the institution was the development of a 
especially sensitive radiation-measuring device for de 
tecting and recording these long wave-lengths. The 2 
quisition during the year of over a third of a millio 
new specimens for the U. 8. National Museum was ar 
other item reported by Dr. Abbot; the exact count wa 
348,012. They ineluded such diverse things as the skull 
of a bowhead whale, several important art collections, 
botanical specimens from all over the world, objects of 
South American, Philippine and African workmanshi), 
and a number of meteorites. At the National Zoologica 
Park, over 1,300 animals were added, offset by 1,000 los 
through death and exchange, leaving the zoo’s populatio 
at the end of the year at 2,496 animals. 


In a few weeks, there will be at Columbia University 
a supply of about 400 grams (approximately a pouné) 
of heavy water, similar to familiar ordinary water bu! 
with practically every hydrogen atem in it double the 
weight of ordinary hydrogen. Professor Harold C. Urey, 
of Columbia University, and one of the group that tw 
years ago discovered the existence of deuterium or heavy 
hydrogen, described to the American Chemical Society’ 
New York section the production of heavy water on 4 
scale and at a low cost hitherto unattained. Wate 
particularly rich in heavy hydrogen is obtained from 
a commercial water electrolysis plant and concentratio 
is effected in a laboratory plant that produced eight ™ 
ten grams (approximately one third ounce) per day. 
The production cost is about $15 a gram, which is abou! 
a tenth of the costs reported from other laboratorié 
engaged in similar heavy water production, 
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A Beautiful Instrument 
Superbly Built 


B & L MICROSCOPE G'G B E is an enduring 
| source of pride to the Scientist for its distinctive appear- 
j ance and nice precision. 

The built-in mechanical stage with its smoothness and 
precision multiplies the ease of specimen manipulation. 
Research Bi-directional adjustment heads are at the side, an ad- 
substage Vantage recognized by every microscope user. In- 
creased eye-comfort, insuring greater accuracy, is 
secured by binocular observation. 
Rigidity and balance area part of the new heavy stand. 
The complete sub-stage is adaptable to practically any 
form of illumination. 


Complete information on request 


NRA 
Binocuiar 
Eyepiece 


GLASS IS USED IN MICROSCOPES, TELESCOPES 
BAUSCH € LOMB tess 
“OPHTHALMIC APPARATUS, SCIENTIFIC MENTS. 


BAUSCH & LOMB OPTICAL CO., 642ST. PAUL ST., ROCHESTER, N. Y., U. S. A. 
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The Science Press Printing Company 


An article entitled “ The Journal Science and the American Association for the 
Advancement of Science,” printed in the issue of the journal for October 8, 1926, 
contains the following paragraphs : 


In this connection acknowledgment should be made to the printers, The New Era Printing Company 
of Lancaster, Pa., and especially to Mr. Andrew Hershey. In 1893 they were printers of a local news- 
paper and of local job work. They offered terms much lower than any city printers and maintained the 
same rates for SCIENCE for twenty-five years. They proved themselves to be excellent printers and in 
1920 were printing some fifty scientific journals. After one partner had died and the other two had ad- 
vanced in years, the business was sold to a promoter, not himself interested in printing. Charges were 
greatly increased and the printing became less efficient. 


Efforts were made to purchase the printing plant with cooperative ownership by the scientific journals 
that it printed, but these failed, partly because the $300,000 asked included at least $100,000 for the 
good will in large measure given to the business by SCIENCE, and partly owing to the difficulties of 
ownership by the societies and institutions that controlled the journals. When the Carnegie Institution 
was established in 1902, the editor of SCIENCE proposed the organization by it of an office for scientific 
printing and engraving which could have been made self-supporting, and, as in the case of the Oxford 
and Cambridge presses, would have rendered valuable service by assured continuity and expertness in 
scientific printing; but the plan was not adopted. 


Science and the other journals of The Science Press were for a time printed in Utica, N. Y. In 
1923 The Science Press Printing Company was incorporated with its office at Lancaster and with the 
cooperation of Mr. A. E. Urban as general manager and of those compositors, pressmen and proofreaders 
who had given that city distinction as a center for scientific printing. This company is now responsible 
for printing Science and a considerable number of other scientific journals, monographs and books. 


As stated in this quotation The Science Press Printing Company was established to print 
Science and the other publications of The Science Press, including The Scientific Monthly, The 
American Naturalist, School and Society, and the Biographical Directories of ‘‘ American Men 
of Science’’ and ‘‘ Leaders in Education.’’ The composition and press work of these publications 
show the high standards that are maintained. In order to bring them out efficiently and promptly 
—for example, the entire contents of an issue of Science can be put in type in one day and each 
week during 1932 more than 14,000 copies of Science were printed, bound and mailed in a little 
more than one day—it has been necessary to have a shop of considerable capacity and to take in 
other work. The press now prints some thirty scientific and educational journals and series, and 


has printed many books and monographs. 


It may be regarded as a real contribution to science that there should be a plant in which the 
workers are trained to deal with scientific material. Innumerable commendations of the accuracy 
of the proofs have been received ; to quote only one, the late Professor E. 8. Morse wrote to the 
editor of Science: ‘‘I corrected my first proof a year before you were born and the one I returned 
yesterday was the first one in my long experience that needed no correction.’’ 


It is also an advantage for scientific men to have relations with a company that maintains 
the same rates for the same kind of work under the same conditions. High pressure selling and 
competitive bidding—among the causes of the present economic depression which the codes 
promoted by President Roosevelt are intended to abolish—are thus unnecessary. A scientific 
man may assume that work entrusted to the press will be done at a cost as low as is consistent 
with high standards of work and the best conditions of employment for the workers. This is 
less than the cost of equally good work in large cities where wages and rents are much higher, 
but it is not so low as for inferior printing or where the welfare of workers is disregarded. 


While the press must use efforts to obtain work when the capacity of the shop requires it, 
its object has been to make it as great an advantage for the scientific man to have work done by 
it as it is for it to do the work. This policy has succeeded, for employees have not on the average 
been idle as much as one day a year since the press was established ; no employee has been laid off 
(up to October, 1933) even during the economic depression; wages were decreased by 10 per 
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cent. for only about fifteen months, when costs of living were lowest; the press has a profit shar- 
ing system for employees; all earnings on the stock have been used to improve the plant. The 
Science Press Printing Company is a business corporation; but it is also a scientific institution. 
It is conducted on the same principles as the journals that it prints. Its object is the advance- 
ment of science—at the same time it must be self-supporting, and it is desirable to make profits 
that are used to increase its usefulness. 


Adequate facilities for the publication and printing of research work are essential for the 
advancement of science. The cost of conducting a piece of research that deserves publication, 
counting the time:of the scientific workers and all overhead, may on the average be $2,000. The 
charge for printing by The Science Press Printing Company of a 32 page article or monograph 
in an edition of 1,000 copies is about $80, say 4 per cent. of the cost of the research. This is less 
than the interest on the investment, if there is a delay of a year in publication. Ordinary depre- 
ciation on machinery is charged at 10 per cent. a year, but it is much larger in the ease of scien- 
titie research where delay seriously lessens the usefulness of the work and prevents the early 
recognition of its value. It is most important for science and for scientific men that there shall 
be prompt and efficient printing and publication of research. 


The Science Press Printing Company has had more work offered to it continuously than it 
could do promptly, but owing to the completion of the printing of ‘‘Leaders in Education,’’ fol- 
lowed by the fifth edition of ‘‘ American Men of Science’’ (equivalent to 5,000 pages of the usual 
book) recently completed, it will soon want one or two scientific journals or several books and 
monographs in order that the full capacity of the shop may be used and all employees be given 
steady work. This is not only a need of the press but also an opportunity for those who take 
advantage of it. It is further reasonable to assume that The Science Press Printing Company 
deserves the support and cooperation of scientific men to the same degree as an institution, a 
society or a journal that contributes to their welfare and to the advancement of science. 


Dr. J. McKeen Cattell was responsible for the organization of The Science Press Printing 
Company ten years ago and has been president of the corporation. Since the untimely death in 
1926 of A. E. Urban, the first secretary and manager, Jaques Cattell, one of the editors of the 
last two editions of ‘‘ American Men of Science,’’ has been secretary ; George M. Houck has been 
associate manager in charge of the composing room; Miles W. Eckman has been associate man- 
ager in charge of the press room. Inquiries concerning printing should be addressed to the see- 


retary at Lancaster, Pennsylvania. 


THE SCIENCE PRESS PRINTING COMPANY 
LANCASTER, PENNSYLVANIA 


New York Office 
Grand Central Terminal 
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GAEDE’S PUMPS 

G AEDE’S Air Pumps—for producing and main- 

taining the highest possible degree of vacuum 
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For Laboratory Tests or Commercial agreement between the General ble 
Production. Electric Company and the Ger- an 
man makers (E. Leybold’s Nach- Lil 
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Eff iciently and Economically . is subject to the provision that 

ws, they shall be used only for labo- 

Ajax Electeothermi€ Corporation 

JAMES G. BIDDLE CO. 
E. F. [ELECTRICAL mo SCIENTIFIC INSTRUMENTS | 
V. Pr echnical 1208-13 Arch STREET, Pa. 
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Endorsed by the leading labora- 
tory furniture manufacturers. 


LABTOP SEAL”. 


For Wood and Soapstone Tops 


for pressing out 


Price: 5 lbs. $3 


Saps, Juices, Oils, etc. 1. Paste form——no waste. 6. Will not peel, flake or 
esistant to stains, acids, 7. Easily appli w cloth. 

or Vegetable Matter alkalies and reagents. 8. Black in color. 
4. Avoids complete refinishing 9. Adds years of service to 

or replacement. your equipment. 
5. Eliminates gummy, sticky, 10. uae resistant — water- 


of all kinds 


dirty tops. 
CAMPBELL COMPANY, Dept. 35, KEWAUNEE, WIS. 
Many other uses. Specialists in Laboratory Maintenance 
May we send 
4 APPARATUS and REAGENTS 
FOR LABORATORIES OF 
ie ee ing fu CHEMISTRY and BIOLOGY 
ee Our 1,044-page catalogue illustrates and de- 
scribes 11,814 Apparatus items and lists 2,762 
Fred § Carver Reagent items, all controlled in quality, currently 
i oti priced and stocked for immediate shipment. 
logue, pleas essional 
Engineering 
and Equipment ARTHUR H. THOMAS CO. 
4 341 Hudson St. WEST WASHINGTON SQUARE 
New York PHILADELPHIA, S. A. 
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SCIENCE—ADVERTISEMENTS 


THE WISTAR INSTITUTE 
BIBLIOGRAPHIC SERVICE 


ISSUES 
AUTHORS’ ABSTRACTS 


of all papers appearing in the journals listed below 
prior to publication of the articles in_ full. 
By this advance information biologists may familiarize 
themselves with contemporary research in a minimum of 
time. 

Advance Abstract Sheets are issued twice a month, 
each sheet containing ten or more authors’ abstracts. 
Subseription rate is $3.00 per year. 

Bibliographic Service Cards, following the Advance 
Abstract Sheets, also are issued twice a month. In addi- 
tion to the authors’ abstracts, the cards provide subject 
headings and complete bibliographic reference. The 
cards are convenient for filing and library records. 
Price, $5.00 per year. 

At regular intervals the authors’ abstracts are assem- 
bled and published in book form with complete authors’ 
and analytical subject indices. Price, $5.00 per volume. 
Liberal discount to subscribers to the Bibliographic Ser- 
vice Cards. 


JOURNAL OF MORPHOLOGY 

THE JOURNAL OF COMPARATIVE NEUROLOGY 

THE AMERICAN JOURNAL OF ANATOMY 

THE ANATOMICAL RECORD 

THE JOURNAL OF EXPERIMENTAL ZOOLOGY 

AMERICAN ANATOMICAL MEMOIRS 

AMERICAN JOURNAL OF PHYSICAL ANTHROPOLOGY 

JOURNAL OF CELLULAR AND COMPARATIVE PHYSIOLOGY 

PHYSIOLOGICAL ZO6LOGY (Chicago, Illinois) 

PUBLICATIONS OF THE BIOLOGICAL SURVEY OF THE MOUNT 
DESERT REGION 

THE JOURNAL OF NUTRITION 


The Wistar Institute of Anatomy and Biology 
Philadelphia, Pa., U. 8. A. 


MICROSCOPES 


By All Celebrated Makers 


Second-hand Microscopes—Research, 
Standard, Portable. 


Microscopes and Scientific Instruments 
Repaired and Remodeled. 


Microscopes WANTED for 
Waiting Clients. 


Microscopic Objects for Sale. 


ALLAN UHLER 
Optical Works 


200 East 22nd Street, 
Baltimore, Maryland 


BROOKLYN BOTANIC GARDEN MEMOIRS 


Volume I: 33 contributions by various authors on 
genetics, pathology, mycology, physiology, ecology, 
plant geography, and systematic botany. Price, $3.50 
plus postage. 

Volume II: The vegetation of Long Island. Part I. 
The vegetation of Montauk, etc. By Norman Taylor. 
Pub. 1923. 108 pp. Price, $1.00. 

Vol. III: The vegetation of Mt. Desert Island. 
Maine, and its environment. By Barrington Moore 
and Norman Taylor. 151 pp., 27 text-figs., vegeta- 
tion map in colors. June 10, 1927. Price, $1.60. 

AMERICAN JOURNAL OF BOTANY 
Devoted to All Branches of Botanical Science 

Established 1914. Monthly, except August and 
September. Official Publication of the Botanical So- 
ciety of America. Subscriptions, $7 a year for com- 
plete volumes (Jan. to Dec.). Parts of volume at 
the single number rate. Volumes 1-20 complete, as 
available, $162. Single numbers, $1.00 each, post frec. 
Prices of odd volumes on request. Foreign postage: 


40 cents. 
ECOLOGY 
All Forms of Life in Relation to Environment 

Hstablished 1920. Quarterly. Official Publication 
of the Ecological Society of America. Subscription, 
$4 a year for complete volumes (Jan. to Dec.). Parts 
of volumes at the single number rate. Back volumes, 
as available, $5 each. Single numbers, $1.25 post 
free. Foreign postage: 20 cents. 

GENETICS 
A Periodical Record of Investigations bearing on 
Heredity and Variation 

Established 1916. Bi-monthly. 

Subscription, $6 a year for complete volumes (Jan. 
to Dec.). Parts of volumes at the single number 
rate. Single numbers, $1.25 post free. Back volumes, 
as available, $7.00 each. Foreign postage: 50 cents. 


Orders should be placed with 
The Secretary, Brooklyn Botanic Garden 
1000 Washington Ave., Brooklyn, N. Y., U. 8S. A. 


“POSTLIP” 


(No. 633 Mill) 


ENGLISH FILTER PAPERS 


Manufactured in 


ANNUALLY INCREASING QUANTITIES 


for upwards of 50 years. 


White and All sizes in 
Grey Plain, Me 
ircles, an 
Folded 
Crinkled, Filters 
and Rolls made 
Embossed to order. 


Pure Filterings for Laboratory 
Work and in quantities for all 
industrial purposes 


See Report of TESTS made by The 
National Physical Laboratory, a copy 
of which will be sent on application, 
together with free samples if required. 


EVANS, ADLARD & CO., Ltd. 
POSTLIP MILLS, 
WINCHCOMBE, CHELTENHAM, ENGLAND. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE VELOCITY OF LIGHT 


VARIATIONS in the speed of light are not accepted by 
Carnegie Institution scientists, on the basis of recently 
announced results. The discrepancies in the instrumental 
readings must find their explanations elsewhere. Dr. 
Walter S. Adams, director of the Mount Wilson Observa- 
tory, where the late Professor A. A. Michelson prepared 
the latest light-velocity experiments, indicated this in an 
exclusive statement to Science Service. 

‘*The last hypothesis to be adopted is that the velocity 
of light varies,’’ said Dr. Adams. ‘‘If a man knows 
accurately when the sun should set but observes that 
according to his watch it sets five minutes ahead of time, 
a logical person does not assume that the motion of the 
sun varies, but that his watch is wrong.’’ 

Dr. Adams’ statement, copyright, 1933, by Science 
Service, follows: 

The latest average value of the velocity of light, which 
will doubtless be accepted as the world standard, is an- 
nounced by the scientists of the Mount Wilson Obverva- 
tory of the Carnegie Institution of Washington as 
299,774 kilometers (186,780 miles) per second. Further 
analysis of the observations may change the last figure 
by one or two units. This value compares with the 
Michelson 1926 result of 299,796 kilometers per second 
obtained as the result of observing the passage of light 
between two mountain peaks in California. The new 
value is 22 kilometers per second, or seven thousandths 
of one per cent., lower than the old value. 

Certain unexplained variations which exceed consider- 
ably the experimental error of measurement have been 
found in the course of the observations. One of these 
had for a time a period of 143 days and another a long 
period of about one year, but neither period persisted 
throughout the entire series. The range of variation in 
each case was about 20 kilometers (12 miles) per second. 

The cause of such apparent variations is first of all to 
be sought in instrumental sources, in possible changes in 
the apparatus, the length of the light-path, ground dis- 
turbances, errors in the timing mechanism or a possible 
effect of refractive index in the path of light. The pre- 
cision required in this difficult experiment is extraordi- 
narily high. It is only as a last resort that we should 
have recourse to the hypothesis that the velocity of light 
actually varies. We have long believed this to be a 
fundamental constant of nature and although a variation 
is conceivable it is not established by these results. 

The present investigation was carried on by Dr. Fran- 
cis G. Pease, of the Mount Wilson Observatory, and Fred 
Pearson, of the University of Chicago, working with the 
mile-long vacuum pipe line at the Irvine Ranch, Santa 
Ana, California. The apparatus was designed and first 
used by the late Professor A. A. Michelson. Although 
yielding a value for the velocity of light of extraordi- 
narily high accuracy, it can hardly settle questions in- 
volving quantities of such a minute order as those here 
considered. For such an investigation it would be de- 


sirable to have quartz mirrors, a much more stable Pipe- 
line and elaborate timing devices. 

Recent determinations of the velocity of light haye 
shown a tendency toward slightly smaller values. It does 
not seem necessary, however, to ascribe this to other 
than coincidence, especially since many of the individua} 
values in the different series of observations frequently 
overlap another widely. 


ASTRONOMICAL EVENTS OF 1934 


Four eclipses, two of the moon and two of the sun, 
the almost certain reappearance of one comet and the 
possible return of another, are among the most interest- 
ing events on the astronomical program for 1934. 

But the most important of astronomical events have 
a habit of happening without any warning. The year 
might, for example, bring the appearance of an un- 
heralded comet, rivaling in brilliance the famous ones 
of the past. It might bring a nova, or ‘‘new star,’’ 
which, flashing out of previous obscurity, would exceed 
in brightness most of the other objects in the sky. 

Perhaps the astronomers who are constantly studying 
the heavens will find a new member of the sun’s family 
of planets, that, including the earth, revolve around the 
sun. The last such discovery came unexpectedly in 1930 
when astronomers at the Lowell Observatory in Arizona 
found Pluto, now the most distant of the known planets. 

Such things as eclipses and periodic comets can be 
predicted with more certainty, and astronomers do know 
that on February 14 the moon’s shadow will pass across 
Borneo and the Pacific Ocean, producing a total eclipse 
of the sun in those regions. Only two small islands are 
at all well placed where astronomers can observe this 
eclipse. These are under Japanese mandate, and it is 
expected that a party of astronomers from Tokyo wil 
set up their instruments to make those observations 
which are possible only at eclipse time. 

There are three other eclipses scheduled for the year. 
On January 30 the moon will enter partly the earth’s 
shadow, producing a partial lunar eclipse, but this will 
not be seen from any part of the United States. Another 
partial eclipse of the moon will come on July 26, which 
will be seen from the western states. Then, on August 
10, an annular eclipse of the sun will happen. At this 
time the moon will come directly between the earth and 
sun, but the moon will then be a little farther away than 
normally, so that it will fail to cover the sun completely, 
leaving a ring of sunlight visible around it. This will 
be observed from South Africa, but such an eclipse is of 
little scientific interest, because even the narrow ring of 
the sun which remains visible prevents any of the usual 
eclipse observations. 

One of the most dependable of periodic comets is con- 
fidently expected to return this year. This is Encke’s 
comet, which comes back to the vicinity of the earth 
once in 3.3 years. It has been observed on every retur? 
since it was first discovered about a century ago. The 
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Tuttle-Giacobini comet may also reappear, though there 
is some uncertainty as to its exact orbit. If it should 
fail to appear during 1934, astronomers will not expect 
it until 1937. 

Meteors are perhaps the least dependable of astro- 
nomical objects, as those who watched in vain for a great 
shower last November will be able to testify. However, 
it is still hoped that this November may bring a fairly 
decent shower, though there seems to be no possible hope 
that there will be a great display like the famous ones 
of the past. Apparently the great cluster of these 
meteors has passed the earth, but this year we may run 
into the tail end of it, as we seem to have done in 1901, 
after having missed the great shower the previous year. 

Twice during the year the innermost of the planets, 
the seldom seen Mercury, will come into the evening sky. 
Around February 18, and again about June 14, it will 
remain in the western sky for a while after sunset. 
Venus will be in the morning sky during most of the 
year. At the very beginning of January, however, it 
will be at its greatest brilliance, and will be seen, as it 
has been for several months, in the western sky after 
sunset. Then it will pass between the sun and the earth, 
and on March 11 it will again be extremely bright, as a 
morning star. Mars will be visible during the latter part 
of the year as a morning star. Jupiter will be seen in 
the evening sky for many months. On April 8 it will be 
directly opposite to the sun, at opposition, and will rise 
at sunset, remaining visible all night. Saturn will simi- 
larly be at opposition on August 18, so that it will be 
conspicuous in the summer evening sky. 


EPILEPSY AND TAPEWORM LARVAE 


CONVINCING proof that many cases diagnosed as true 
epilepsy are actually cases of infestation with tapeworm 
larvae was presented to the Royal Society of Tropical 
Medicine in London by Colonel W. P. MacArthur, pro- 
fessor of tropical medicine at the Royal Army Medical 
College and consulting physician to the British Army. 

The epileptic seizures are due to invasion of the brain 
by the eggs of the tapeworm, which form small, cyst-like 
masses called cysticerci, and particularly to the degenera- 
tion of these parasites after they have died. Colonel 
MacArthur has found as many as two hundred cysticerci 
in some brains. 

Investigating the occurrence of epilepsy among sol- 
diers, he found over sixty definite cases of infestation 
with cysticerei. Twenty such cases have been diagnosed 
in hospitals during the current year. Six of eight sol- 
diers recently invalided from India and victims of cysti- 
cercosis had been certified as cases of ‘‘true epilepsy.’’ 
These cases of cysticercosis, which is the medical name 
for the condition, have no symptoms to distinguish them 
from ordinary epilepsy. 

Cases of cysticercosis had been wrongly diagnosed as 
acute mania, melancholia, delusional insanity, dementia, 
brain tumors, and the nervous disease, disseminated 
sclerosis. 

Colonel MacArthur believes that in England many per- 
sons in civil life who have been stigmatized as heredi- 
tarily imsane are suffering from cysticereosis acquired 
during residence abroad. 
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SENSORY COMPENSATION IN THE BLIND 

THE belief that the blind are endowed with greater 
keenness in their other senses is as unfounded in fact 
as it is comforting to the sensibilities of a pitying public. 

Professor 8. P. Hayes, of Mt. Holyoke College, who 
acts as consulting psychologist for the American Founda- 
tion for the Blind, has collected new evidence that leaves 
little to support the unwarranted assertions often made 
in regard to the superior hearing of the blind and the 
greater sensitivity of their hands. 

At the Pennsylvania Institution for the Instruction of 
the Blind an auditory survey was made by the resident 
psychologist with a very finely adjusted instrument. 
Groups of blind boys, blind girls and seeing women 
teachers were tested. 

A comparison of results showed that the blind groups 
were inferior to the seeing group in the hearing of 
pitches at all levels from very low to very high. Indeed, 
while all the seeing subjects heard all the pitches given, 
some of the blind pupils failed to hear both the lowest 
and the highest pitches. 

Even setting aside the records of those blind subjects 
who were judged to be at all defective in either hearing 
or mentality, the experimenters found the same su- 
periority of the seeing. 

A test for the recognition of objects by touch and 
hearing was given to the pupils and blind teachers of 
two schools for the blind, and then repeated with groups 
of Mt. Holyoke College students. The objects for recog- 
nition were presented in identical cardboard boxes and 
were to be distinguished by the sound and the ‘‘feel’’ 
as the boxes were handled. The experiment was orig- 
inally planned for blindfolded college students and calls 
for learning through the use of auditory and muscu- 
lar cues. 

The seeing subjects again made better records. There 
were individuals in each group who had great difficulty 
with the test, but a number of the blind subjects gave it 
up entirely because it was too hard for them. 

When asked what methods were used to distinguish 
the objects the blind and the seeing gave similar re- 
plies. Some depended upon the quality of the sound 
while others mentioned the force of the objects as they 
hit the sides of the box. 

These two experiments failed to furnish any evi- 
dence for a sensory compensation on the part of the 
blind, although, as Professor Hayes says, many blind 
people do take advantage of sensory cues which are 
neglected as unimportant by the seeing. 


AERIAL MAPPING AND UNEMPLOYED 
ENGINEERS 


PUTTING a large number of unemployed engineers and 
assistants quickly to work on an aerial mapping project 
that promises to be highly valuable to many govern- 
mental agencies is the goal of a new Civil Works Ad- 
ministration program. 

Airplanes will soon be flying over selected agricultural 
agencies in ten southern states, while cameras take 
overhead views of farms and fields. On the ground be- 
low, groups of workers will chain off individual proper- 
ties and plot to scale the results shown on the air pic- 
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tures. Fitted together, the air photographs will then 
form a great mosaic picture map of the land. 

During 70 days an allotment of $650,000 is to be ex- 
pended for this purpose. Mapping of 40,000 square 
miles will proceed as far as possible, with 500 engineers 
and some 1,500 assistants taking part. The states en- 
gaging in the project are Alabama, Arizona, Arkansas, 
California, Georgia, Louisiana, Mississippi, New Mexico, 
South Carolina, Texas and the District of Columbia. 

The U. 8. Geological Survey has charge of the project. 
Advising and conferring with the survey are representa- 
tives from governmental agencies which expect to find 
the maps useful. These include the Bureau of Census, 
Agricultural Adjustment Administration, Coast and Geo- 
detic Survey, corps of engineers of the U. 8. Army and 
the Army Air Corps. 

t is believed that many additional uses for the maps 
will occur, once they become permanent government rec- 
ords. They will be employed, perhaps as the first demon- 
stration of their usefulness, in connection with the census 
of agriculture proposed for next November. Consulting 
the mosaic strips, enumerators can find obscure farms 
and buildings that might be otherwise overlooked. Facts 
about vacant farms, one of the hard problems of the 
census, can be recorded. Waste land not under cultiva- 
tion because of gullies, stumps and rocks can be more 
completely accounted for. This information becomes of 
great importance in the study of soil erosion. The study 
of crops can be more effectively determined with the aid 
of the air maps. 

The maps are expected to provide a more accurate 
record of the land area within townships and counties. 
The curvature of the earth causes a slight discrepancy 
in surveying records in a county, unless this has been 
taken into account. In one county where this discrep- 
ancy has not been allowed for, there is a record of more 
land in farms than the official area of the whole county. 

The maps also may become property and real estate 
evidence. In one county where the aerial mapping sys- 
tem was tried, the untaxed land discovered within the 
county amounted to a tax fund sufficient to pay for the 
initial photographic mapping work. 

The project of proceeding with mapping of 40,000 
‘square miles may later be extended to an area of a mil- 
lion square miles if additional funds are made available. 


ITEMS 


CoTTon was used as a reinforcing material in making 
asphalt paving blocks exhibited at a lecture before a 
Washington audience of the Negro chemist, Professor 
George W. Carver, who has worked for many years to 
discover new uses for the agricultural products of the 
South. About 34 per cent. of the blocks, by weight, 
consisted of cotton; the reinforcement increases their 
strength and resistance to wear. Roads made of these 
blocks would use up forty bales of cotton to the mile. 


CANNIBALISM was a practise among the natives of 
Britain about the time the Romans came, is the dis- 
covery reported by G. C. Dunning, of the Society of 
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Antiquaries. Mr, Dunning found the evidence of human 
bones split for their marrow while he was excavating at 
Salmonsbury Camp near Bourton-on-the-Water, in Gloy. 
cestershire. About thirty of the split human bones, be. 
lieved to be female bones, were unearthed. Aside from 
their cannibalism, the Britons who lived at the site were 
considerably civilized, Mr. Dunning reported. The sgyr. 
prising feature is that the cannibalistic practises occurred 
within the Christian era, near the time when the Romans 
extended their conquest over the island. A pike’s head 
found near the junction of two well-known trout streams 
was also described. It shows that ancient fishermen used 
the stream long before its modern era of popularity. 


RESISTANCE to disease or susceptibility to it may be 
inherited. Proof of this appears in a study, made public 
recently, by Dr. Charles B, Davenport, director of the 
department of genetics of the Carnegie Institution of 
Washington, Cold Spring Harbor, New York. Inefficient 
thyroid glands, for instance, tend to run in families, Dr. 
Davenport found in a study of goiter in a mountain 
valley of Western Maryland. While all the population 
there ate essentially the same food and drank essentially 
the same water, which was poor in iodine, the majority 
of the population did not have goiters, although lack of 
iodine is a factor causing goiter. However, many of the 
people do have goiters and studies of their relationship 
showed that the goiters appeared only in certain families. 
In these all the brothers, sisters and parents might have 
the condition. 


A PHENOMENAL increase in ptarmigan in Mount Me- 
Kinley National Park, Alaska, in the past four years is 
reported by Superintendent Harry J. Liek. When Super- 
intendent Liek first went to the park, in the winter of 
1929, these interesting birds were rarely even sighted. 
For two years little increase was noted. Then, in the 
winter of 1931, small coveys were seen traveling through 
the park. Now they are everywhere by the thousands, 
and Mr. Liek reports that flocks of several hundred at 
headquarters are a common sight. During the winter 
the ptarmigan in McKinley Park live entirely upon the 
buds of willows and birch trees. 


How did the terns of Bird Key find their way home 
from the strange skies off Cape Hatteras? Carnegie In- 
stitution investigators, after considering all current 
theories of homing instinct in birds, are still at a loss 
for a conclusive answer to one of their own experiments. 
Five terns were taken from the bird rookery off the tip 
of the Florida peninsula and carried by a roundabout 
steamer route to a position off Cape Hatteras, where they 
were given their freedom. Five days from the date of 
capture, three of them were back on the nesting grounds, 
where they were identified by the metal bands with 
which their legs had been encircled before they were 
taken on their long voyage. The straight-line distance 
from Cape Hatteras to Bird Key is about 850 miles; by 
coast-line flight the distance is 1,081 miles. This latter 
is greater than the record flight for trained pigeons, 


1,010 miles. 
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CONSTANT TEMPERATURE DEVICES 


Electric Heat— Automatically Controlled anp OU BATHS 


LABORATORY OVENS 


INCUBATORS Ree tof f ted SENSITIVE THERMOSTATS 
or information concerning any desired form of controlle 
SEED GERMINATORS temperature equipment, either of standard or i og po HUMIDITY CABINETS 
tion, write to us, stating your requirements, and we will sen 
FERMENTATION CABINETS you illustrated literature, quotations, and helpful suggestions. TUBE FURNACES 
DrY-AIR STERILIZERS LIQUID AIR PLANTS 


FREAS THERMO-ELECTRIC COMPANY 
1207 So. Ghove SE "IRVINGTON, N. J. a 
f 


Field Equipment for Engineers, 


Explorers, Hunters, Travelers APPARATUS and REAGENTS 
Scientific Inst ts, Packing Equipment, 
Skis, Firearms, Clothing, Fiala Pat. Sleep- FOR LABORATORIES OF 
ing Bags, Optical Instruments, Astronomic CHEMISTRY and BIOLOGY 


Telescopes; Range Finders; Binoculars. 


Paulin Altimeters. Write for Catalog “A” —— 
FIALA OUTFITS Our 1,044-page catalogue illustrates and de- 
47 Warren St., New York seribes 11,814 Apparatus items and lists 2,762 


Reagent items, all controlled in quality, currently 
priced and stocked for immediate shipment. 


THE SCIENCE PRESS PRINTING CO. In requesting catalogue, please aj professional connec- 


tion with organized laboratory wor 
PRINTERS OF 


SCIENTIFIC AND EDUCATIONAL JOURNALS, A RTH U R be oO M AS co 
MONOGRAPHS AND BOOKS 
WEST WASHINGTON SQUARE 
Correspondence Invited PHILADELPHIA. U.S. A 
LANCASTER, PENNSYLVANIA Cable Address, BALANCE, Philadelphia 


L5009 
KYMOGRAPH 


We have a number of these in- 
struments on hand to be sold at 
especially reduced prices. 


Continuous tracings up to 6 
meters in length are obtainable as 
the drum revolves on a screw 
thread.. Speed regulation is made 
by adjusting the friction drive. 
The apparatus may be used in the 
vertical or horizontal position. 


Write for special price. 


THE GAERTNER SCIENTIFIC CORP. 


1201 Wrightwood Ave. Chicago, U. S. A. 
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Whenever you need Biology 
supplies look in your files for 
this catalog. It will save you 
time, trouble and money for 
it is complete in every respect, 
clearly indexed, fully  illus- 
trated and the prices are the 
lowest offered in many years. 
Check up right now to make 
sure you have a copy. If not 
just ask for Catalog No. 43. 
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BIOLOGICAL 


PREPARATIONS 


One very important reason for the wide spread popularity 


of Milvay Museum preparations is the fact that each and 
every mount is prepared in our own laboratories. In this way 
only can they receive the careful handling and inspection 
which insures satisfactory results. You will also find Milvay 
models anatomically correct and the painting and finishing 
of a far superior quality than that ordinarily employed. Pre- 
served materials likewise are ‘always firm and well injected to 
insure internal preservation and prevent the wall collapses 


that characterize inferior specimens. 


The life cycle of the Cambarus illustrated above is just one 
among hundreds of interesting preparations listed in our 
Biology catalog. It includes eggs, five stages of nymphs, one 
female with young, a situs dissection of an adult with vas- 
cular system injected and a nervous dissection of an adult 
specimen. Neatly mounted on opal glass in a cylindrical 


museum jar. $15.00. 


CHICAGO APPARATUS COMPANY 


1735-1743 NORTH ASHLAND AVENUE @® CHICAGO 


o 


NA} 


enc 
Dr 
a ¢ 
anc 
ner 

+ 

| sOpPLirs 

gan 
this 
Octé 
Dire 


Room 


New SERIES SUBSCRIPTION, $6.00 
73, No. 2035 Fripay, DECEMBER 1933 9.18 


Howell’s Physiology—new (12th) edition 


This is the most drastic revision to which Dr. Howell has ever subjected his text-book. He has 
brought it right into step with every advance in the field of physiology. Particularly heavy was 
the revision of the sections on chemistry of muscle contraction, nerve conduction, vision and hear- 
ing, blood, heart and pulse, circulation, respiration, enzymes, gastric secretions, liver and kidneys, 
endocrines, hormones, vitamines, nutritional conditions. It is physiology as taught today. There 
are 308 illustrations, a number of them in colors. 

By William H. Howell, Ph.D., M.D., LL.D., Emeritus Professor 


Octavo of 1132 pages, with 308 illustrations, some in colors. 
of Physiology in Johns Hopkins University. Cloth, $7.00 net 


Freeman’s Neuropathology—new 


Dr. Freeman presents Neuropathology from the anatomic approach. He successfully overcomes 
many of the difficulties in the diagnosis and treatment of nervous diseases. The book opens with 
a discussion of eytology and cytopathology and follows through with chapters on the meninges 
and their diseases, vascular disease and arteriosclerosis, inflammations’ of the brain, cord and 
nerves; tuberculosis, syphilis, leprosy, fundus infections and parasites; intoxications, including the 
newly-recognized ‘‘jake paralysis’’; injuries, functional psychoses, senile dementia, epilepsy, mal- 
formations, degenerations, intracranial tumors. 


Large octavo of 349 pages, illustrated. By Walter Freeman, M.D., Ph.D., D.N.B., F.A.C.P., Professor of Neurology, George 
Washington University. Cloth, $4.00 net 


Ranson’s Anatomy of Nervous System— 4th edition 


For the Fourth edition Dr. Ranson has given his book, both text and illustrations, a very thorough 
revision. The illustrations form a valuable feature. They are of exceptional excellence and nu- 
merous, numbering 341, 14 of them in colors. Of great value are those of the internal capsule, 
several of which are entirely new views. The series of sections through the brain stem and basal 
ganglia, each accompanied by a key figure showing the plane in which the section was cut, makes 
this work absolutely the finest in its field. 


By Stephen W. Ranson, M.D., Professor of Neurology and 


Octavo of 478 pages, with 341 illustrations, some in colors. 
Cloth, $6.50 net 


Director of Neurological Institute, Northwestern University Medical School, Chicago. 


W. B. SAUNDERS COMPANY, W. Washington Square, Philadelphia 
Please send me the books checked (V) and charge to my account: 


Entered as second-class matter July 18, 1923, at the Post Office at Lancaster, Pa., under the Act of March 8, 1879. 


"Bags 
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A Better Rheostat = = = To Meet Your Needs | ™ 
For Fine Adjustment and Positive Control of 
Electric Current 


SLIDING SADDLE 
SLIDER BINDING Note these Special Features— 


/ BAR 

1. Porcelain Tube, with solid wall and 
glazed surface, on which resistance wire 
or strip is wound,—gives minimum induc. 
tance. 
2. Bakelite Sliding Saddle (shown cut 
away) can be moved easily, smoothly 
and with perfect control from one end 
of the winding to the other. Has high 
insulation. 


8. Multiple Contact Brush is of lami- 
nated phosphor-bronze strip. 


4. Rigid Slider Bar of large rectangular 
cross-section. 


5. Pressed-steel End Brackets,—will not 
break. 


6. Binding Posts are mounted firmly on 
the end brackets,—not on the end bands. 


POST 
™ 
ae Jagabi Rheostats are made in four sizes and 76 
different ratings up to 30,000 ohms. Please write 
for Bulletin 1340-S describing these as well as our 
Screw-Drive and Metal-Protected types. 


JAMES G. BIDDLE CO. 


ELECTRICAL wo SCIENTIFIC INSTRUMENTS | 
Details of one end of a 20-inch wire-wound “‘Jagabi” Rheostat 


THE STANDARD WHITE RAT 


Mus Norvegicus Albinus 


We maintain the largest commercial colony of White Rats in the United States, confining our 
efforts solely to the breeding, raising and selling of a Standard Albino Rat. A standard animal enables 
biologists in different sections to obtain comparable results. Same strain maintained 15 years. 


END 
BRACKET 


ONTAGT 


BINDING 


GLAZED 
PORCELAIN 
TUBE 


25 AND LESS LESS 
|. THAN 25 

pe per animal per animal 
BREEDING STOCK—GRADE A—M & F 100-200 Gm. $1.25 $1.50 $2.00 
BREEDING STOCK—GRADE A PREGNANT UNTIMED 2.00 2.50 3.00 

(Sh pment made within 5 days after receipt of order) 

EXTRA LARGE STOCK— M & F 200-500 Gm. ..... 65 65 75 
(This stock consists principally of animals which we have used for breeding) 
LARGE SIZE—“TOXICITY” M&F _ 100-150 Gm. -70 85 1.00 
MEDIUM SIZE— M&F _ 80-100 Gm. 65 80 95 
SMALL SIZE— SO) Gat. -60 75 90 
“VITAMINE” SIZE M&F 30-50 Gm. 50 65 80 

5 LITTERS LESS THAN 

OR MORE 5 LITTERS 
LITTERS WITH MOTHERS—KNOWN AGE—8-16 TO A LITTER, YOUNG per animal per animal 

AND MOTHER COUNTED ALIKE 80 1.00 
(Shipment made 5-10 days after receipt of order) 


All Shipments via Express Prepaid 
Orders of less than 25 animals, express charges will be at the expense of consignee and will be 
charged on invoice. 


ALBINO SUPPLY, INC. 


70 E. COULTER STREET, PHILADELPHIA 


awe 
d 
| | 


35 


DscEMBER 29, 1933 SCIENCE—ADVERTISEMENTS 


ELECTRIC 
HEATER RHEOSTAT 


A ruggedly built electric heater, unsurpassed for Kjeldahl work, for distillations, 
and for any laboratory use where clean, uniform, reliable heat is required. 


It is equipped with a sensitive built-in rheostat operated through a rack and pinion 
movement and has an easily read arbitrary scale for duplication of temperature settings. 


. The case of the heater is of japanned “Armco” iron, measuring 5x 5 x 8 
inches high overall, and provided with clamp socket and holder either to 
support the heater on a rod or to suspend equipment above the heater. 


This heater can be obtained with various types of tops, made of a high-heat porcelain 
clay to accommodate flasks of various sizes, sand bath, test-tube supports, ete. It is 
usually furnished with a reversible clay to accommodate 500 and 800 ml. Kjeldahl 
flasks. Complete information on accessory equipment will be supplied on request. 


We recommend this heater because of its rugged construction, the long 
life of its heating elements, and its wide application to laboratory heat- 
problems. 


9456—Precision Electric Heater with rheostat. As described above, with 6 


9458—Precision Electric Heater with rheostat. For 220 volts 00000. $15.00 


“LABORATORY "APPARATUS AND CHEMICALS FOR 
CHEMICAL, BIOLOGICAL, METALLURGICAL AND 


ROCHESTER, 
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CHARLES DARWIN’S DIARY 
OF THE VOYAGE OF H.M.S. BEAGLE 


Edited from the MS. by NORA BARLOW 
Royal 8vo. pp. xxx + 452. With 6 illustrations. $6.50 


Among the manuscript records of the voyage of the Beagle are eighteen 
diminutive pocket-books, in which Charles Darwin made the first rough pencil 
notes of his observations and impressions during his five years of travel. The 
small volumes were his constant companions on the inland expeditions, and 
from them he wrote in his cabin or during visits to foreign towns the text of 
the manuscript which is here published for the first time. Much of it was 
included in the two editions of the Journal, but at least one-third was omitted 
to make room for scientific detail and discussion. The full text, now edited 
by Darwin’s granddaughter, should be regarded as part of the history of Dar- 
win’s apprenticeship to science. “The voyage of the Beagle,’’ he wrote, “has 
been by far the most important event in my life, and has determined my whole 
career.” 


H.M.S. BEAGLE 1882 


“ One of the most important books in the literature of science through every nation and 
of all the years.”—-Boston Evening Transcript. 


“ This precious record reveals Darwin, the man.”—-New York Herald Tribune. 


“ The best travel book of the year.”—-Baltimore Sun. 
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